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PFAUDLER 21 STATION 


Piston Filler in operation ot 


a New York 


Y2 million jars a day 
in new Rochester plant! 


From $22,162 a year to over a million dollars a modern, produces about ' > million jars every day. 
week! That's the story of the growth of Gerber’s Piaudler Piston Fillers are easy to keep sanitary, 
Baby Foods over the last 25 years. beeause the pistons and cut-off valves are quickly 

And the fast-moving pace of the baby food in- removed for thorough cleaning. No tools are re- 
dustry calls for modern, easy-to-clean equipment quired. All parts in contact with the product: are 
to assure top speed production with minimum stainless steel or copper-free nickel alloy to assure 
down time. maximum purity. 

Gerber’s meets this need with Lt Plaudler Ro- Accurate controls permit you to adjust amount 
tary Piston Fillers. ALL their plants—Oakland, of fill to within 1/10 of an ounee—and perfect 
Cal: Fremont, Mieh.: Rochester, No Y.—are synchronization assures that none of the 
equipped with these fillers, capable of turning out product is wasted. The “no-ean, no-fill” 

500 Junior baby food jars per minute. The Roch- feature further protects you against 
ester plant alone, which is the newest and most costly, unsanitary spillage. 


If vou want high-speed filling at low operat- 
ing and maintenance costs, it will pay vou to 
mail the coupon today for further information. 


THE PFAUDLER CO., Dept.FT-7, Rochester 3, N.Y. 


[J] Send me the facts about Pfaudler Piston 


| 

| 

| Fillers right away. 

| [] Send me a copy of “The Glass Lining” (Vol. 
| 18, No. 5). containing the story of Gerber « 
Name 

| 


Tithe___ 

Gravity Fillers Deerators 
THE PFAUDLER CO., ROCHESTER 3, NEW YORK [ 
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Vitamin A and longevity 


here ¢s correlation between longevity length of life itself 
and vitamin A intake at least a cor- Buc, alas, the conclusion that vitamin A 

relation that ts statistically significant must be the elixir sought by the alchemists 
with rats is unjustified. A maximum in the curve 

With no vitamin A whatever there ts there must be, but it is still a little vaguc 
trouble. If this were not so, vitamin A Such scientific work we point out for its 
would never have been discovered in the possible interest to our vitamin A custom 
first place. Ata level of 0.8 U.S.P. units of ers in the pharmaceutical and food indus 
vitamin A per Calorie of food intake, a rat trics. We are also anxious to help them 
grows fairly well and shows no signs of with any problems that arise in the formu 
xerophthalmia. In fact, onc laboratory rat lation and utilization of vitamin A in ther 
family was reported thriving in the 67th produ ts. Our business is to supply natural 
generation at this level, but doubling this and synthetic vitamin A for production 
level seems to do something for the indi requirements in a wide range of potenct 
vidual rat, if not for the race. In males it For information or a quotation, writ 
increases the span of life about 5 per cent wire, or phone Dastillation Products In- 
and in females about 10 per cent dustries, Rochester 3, N. Y. Sales offi 

A second doubling stretches the life span New York and Chicago e W. M. Gilli 
another 10 and 12 per cent respectively and, and Company, Los Angeles and San Fran 
what's more, in some ways it’s a better Ife cisco ¢ Charles Albert Smith Limited, 
The reproductive life of the female rats 1s Montreal and Toronto 
extended more, proportionally, than the 


leaders in research and production of vitamin A 


| Also...vitaminE. .. distilled monoglycerides 
= more than 3500 Eastman Organic 


Chemicals for science and industry 


Distillation Products Industries is ¢ division of Eastman Kodak Company 
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r hildren of all ages really go for butterscotch pudding 

prepared with MAGNA Imitation Butterscotch Flavor #4 

MMAR. It imparts a wholesome, lip-smacking butterscotch 

taste that brings folks back for more. . . builds sales for you 
The proof of this pudding is in added business for you. Send for 

a free sample of MAGNA Imitation Butterscotch Flavor #4 MM&R 

Get prices and information on all MM&R Essential Oils and Flavors 
all premium-quality, all modest in cost and all proren sales-builders 
(all on MM&R — Food Flavor Specialists since 1895 


Moke te: 


C Dince SSOP ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13,N.¥. + 221 North La Salle Street, Chicago J, Illinois 
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New Chapter of IFT History 
Written in Boston 


' ‘This was the 
oregathered the 


cout taneding miectiny entinent 


ome registrant Statler in 


21-25. Credit for the success of the meet 


Northeast 


mies ts cue the section im general—and to 


Dr. Vroetor, | \ver Loren Syostrom, and 
others im particular leven the Boston 
weather, warnush at the turned in a good per 


ended 
President Proctor turned over the gavel 
Berton S. Clark 


formance before the session (on the final day of 


the meetings 


to his successor in office, Dy whe ts 


already hard at worl The new pre sident-elect is Dy 
Bates andl the \ksel 


buller details regarding the new officers and a 


Mhilip I new treasurer is Dt 


(lsen 


resume of business conducted at the Executive Counce 


meeting will appear in the \ugust issue 


Masters and Doctors in Food 


Technology—1953 


nd Installment 


Continuing the roster of winners of advanced degrees 


in the field of food technology, the following names are 


added to the list begun in the June issue 


CORNELL UNIVERSITY (ITHACA, NEW YORK) 


Vann Deares Thesis or Dissertation 


\ Method for Determining Fat De 
terioration in Frozen Herring 


(Miss) Sigrun M.S 
bridriksdotter 


IOWA STATE COLLEGE (AMES) 
A. Ph.D. Storage Changes in Packaged Meats 
Horst Ph.D. Determination of Amine 
Nerd Residues Appearing During the 


Proteolysis of Lysozyvine 


Perminal 


UNIVERSITY OF ILLINOIS (URBANA) 
Win Hoover MoS. Pree Factors Affecting the Quality 
of Apple Telly 
(ropala Murthy MoS The Effect 


the Salt Content of Skimmuilk 


of lon Exchange Resins ot 


Marvin Ph.D. Studies on the Lipid Production Phase 
Stemberge of Food Veast 


UNIVERSITY OF MARYLAND (COLLEGE PARK) 
Nazmyv Fi-chwany M.S. Effect of  bield 


Quality of Processed 


Treatments on the 


Tomatoes and 


lomato Products 


UNIVERSITY OF MASSACHUSETTS (AMHERST) 


Harold Gortien Etfeet of Environmental Factors ot 


Composttron of Cranberries 


She it 


binnegat 


ritted Apple Junece 


(raston Ke 


Krenski 


PRCTING) 


IULY. 19 


Leonard Ph.D. Mode of Action of Rodenticide 
Parku 

carne H. Dietz Ph.D. Peetre kuizvmes in Citrus 

Irving J. Ph.D. Thermal Resistance of Bacterial 
Spores i lemperature Range of 250 

Robert | Ph.D. Non-Enzymatie Browning of Fruit 
ind Vegetable Purees 

\aron MoS Thickening Agents for Kelis! 

Mari Seret MIS Dietetic Cranberry Produet 


Manohar Sathe MoS. Stabilization of Frozen Keg 
\bdul T. M.S. B-vitamins in Fenugreck 


Moh 


Herbert D. Brody MoS Heat Stability of Vegetable Pigment 

Narayan A M.S Non-Enzymatic Brownme of Fruit 
Pandit Preserve 

\vrom M.S. Baecterteidal and Inhubition 'ropert 
Handlematr of Essential Ouls 


RUTGERS UNIVERSITY (NEW BRUNSWICh, NEW JERSEY) 


Warren Claus M.S. Detinition of Texture of Cooked Meat 


lerms of Objectivity and Sub 
ectivit Measurable Characteristics 
with Particular Reference to 
Latter 
\bner Salant Ph.D. Heat Penetrati Meat Process 
B in Ph.D. Peetic Cha d-valact 
sf 
Hlorn Ph.D. Method r Determini the ¢ 
cal (© 1 Pre-packa 
Stored Meat Development 


Mee Bulletin Baavd 


IT’S LOS ANGELES IN ‘54 — JUNE 27 TO JULY 1 


Program Preliminaries 

the overture to the 
Institute of Food 
1954, at 


Phe scene of activities wall be 


Phe following briefs constitute 
Fourteenth Annual Meeting of the 
Fechnologists to be held June 27 to July 
Los Angeles, California 
the commodious [lotel Biltmore 


Phe firm poliey of the 1954 Program Committe 
is: AM good worthwhile papers will he accepted. Suth 
cient space on the programs of the general sessions will 
he available to accommodate papers that mav not fall, 
hecause of treatment or subject Matter, mteo the svm 
posia programs. [t should not be necessary to caution 
authors that deadlines 1s 


prospects ye adherence to 


essential 


Abstracts f papers Pinal abstracts of proposed 


papers must be im the hands of seetion leaders by 
February 1.1954. Names and addresses of the various 


leaders will be listed in the September issue 


Certain tentative decisions concerning the 


program 
have been made The committee 1s in general agree 


(Continued or page 
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CONTAINS NO COUMARIN 


STRONGER THAN VANILLIN 


the direct and authentle 
copy achieved by original research 


Vanilla Bean Flavor by Firmenich stems from the vanilla bean. By original 
research, its components and desirable characteristics have been isolated, identified, and 
synthesized. By patient and painstaking laboratory techniques, they have been 
reconstructed for you in a precise and potent flavor material with all the aromatic 
qualities of the original. Vanilla Bean Flavor by Firrnenich comes to you as an economical replacement 
of pure vanilla extract, of pure vanillin, or to use in combination, in the manufacture 


of all products that you flavor with this most popular of flavors, 


FIRMENICH incorporated 
250 WEST 18TH STREET « NEW YORK II 
FIRMENICH UF CANADA, Lim , 3948 WALLACE AVE, TORONTO 


GENEVA PARIS LONDON 
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... SERVING AMERICA 


You are always close to Continental Can with its 
69 plants in the United States, Canada and Cuba, 
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17 field research laboratories and 66 sales offices. 


IS ATOMIC CANNING 
THE NEXT GREAT STEP FORWARD? 


That's a question that even farseeing scientists can't answer yet. 
But when the day dawns for the cold sterilization of canned foods 
with atomic radiations, we aim to be ready. 


For we know that, appetizing and wholesome as canned foods 
now are, our food-packaging customers look to Continental to 
keep them informed on ways to make these foods better and 
more economical. 


Right now we are giving our support and financial backing to two 
universities whose laboratories are equipped to explore steriliza- 
tion of foods by atomic radiation. Work is being conducted using 
mechanically generated multimillion volt cathode rays. Atomic 
fission waste products sources for gamma rays are also being in- 
vestigated. 


It has already been established that cold sterilization with atomic 
radiations will destroy all bacteria in foods without otherwise 
affecting them. Atomic sterilized foods are essentially like raw, 
fresh foods. But, from a commercial point of view, there are prob- 
lems. Cost is one. Another is the safety of workers handling atomic 
fission products or high-voltage generating equipment. And there 
are many details which must be worked out concerning the food 
itself. So there is need for a great deal of further comprehensive 
investigation. 


However, Continental scientists are convinced that the day will 
come when atomic radiations will be used to cold-sterilize certain 
packaged foods. We are encouraging and closely following re- 
search in this field. So if and when “atomic canning” becomes 
practical, Continental will be able to supply the best in containers 
and the best in counsel to the food-packing industry. 


FIBRE ORUMS PAPER CONTAINERS CAPS AND CORK STEEL PAILS AND DRUMS 
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Annual Meeting Bulletin Board 


(Continued trom page 4) 


ment that the following symposia should be scheduled 
Phe titles are only tentative and the list itself is incom 
plete at this point 

Problems tn Fruit and Vegetable Research and Tech 
nology. Dr. Reese Vaughn is cooperating with Profes 
sor John Hl. MaceGsillivray, 
Crops, University of California, at Davis, and is lining 


Professor of Vegetable 


up a program of approximately four speakers to dis 
cuss (a) raw product problems and their solution before 
receiving, (b) raw product problems and their solution 
in the processing plant, (c) current vegetable re 
search on processing problems, and (d) current fruit 
research on processing problems 

Flavor Changes in Foods as Influenced by Applied 
Dor. Charles Hl. Mahoney, of the National 
Canners .\ssociation, has accepted the responsibility ot 


( hte micals 


leading this symposium 

Food and Drug Standards. Mr. Charles W. Kaut 
man, Viee President, Kraft Foods Company, has ae 
cepted the responsibility of heading up this sympostum 

Citrus Concentrates. Dr. W. R. Roy, of the Minute 
Maid Corporation, has agreed to take charge of this 
symposium 

Recent Basic Investigations in Food Science. Dr 
\ksel G. Olsen, of General Foods, has accepted the 
responsibility for this one 

Varketing Problems. Wr. Rov HH. Walters, of Gen 
eral Foods, has agreed to head up this symposium, but 
the particular emphasis desired has not yet been deter 
mined 

Special Purpose Foods. Dr. Ernest Geiger will or 
ganize the symposium on this subject 

Seafood and Seafood Problems. Mr. Karl Envoldsen, 
envoldsen Shrimp, Ine. will lead this symposium 

Dr. Reese Vaughn is arranging, 
through Mr. Harold Berg, to have a good symposium 
on wine, In connection with this symposium it may be 
possible to set up an excellent tasting program 

Consumer Acceptance. Vhe leader of this symposium 
will be announced later 

Poultry. Vis symposium is still in the exploratory 
stages at this writing. It is emphasized that this ts a 
preliminary announcement. Complete and “tinalized” 
details will appear in the September issue 


Regional Section News 
DIXIE SECTION 


Dixie Section held its Regular and Annual 
Election Meeting, Friday May 15, 1953, at Atlantic 
Brewery, Atlanta, Greorgia. The late afternoon was 
spent in making a guided tour of the complete plant 
and in a social hour im the Steinerbrue Room of the 
brewery, followed by a buttet supper, 

Phe evening program consisted of a lecture by Mr 
Frank Santner, Supervising Brewmaster of the three 
\tlantic Company Breweries, who spoke on production 
techniques in the manufacture of beer and ale and 


showed a film entitled “Barley, Miracle Grain of the 
Modern World.” 
Section officers elected to serve in 1953-54 were: 
Chairman: S. R. Cecil, Georgia Experiment Station, Experi 
ment, Georgia 
Vice-Chairman: C. D. Schiffman, Federal Food and Drug 
\dministration, Atlanta, Georgia. 
Secretary-Treasurer: C. F. Neff, 193 Princeton Way, N. F 
Atlanta, Georgia 
Editor: J. G. Woodroof, Georgia Experiment Station 


Experiment, Georgia 
Councilor: J. J. Powers, University of Georgia, Athens 


(,eorgia 


MARYLAND SECTION 


The June meeting of the Maryland Section of the 
IT was held at the Commissary of the Hot Shoppes 
in Washington, D.C. The manufacturing and prepara 
tion facilities of the company were viewed by the mem 
bers in attendance. Dinner was held at one of the Hot 
Shoppe Units after which those present were addressed 
by three members of the staff on Food Preparation, 
Food Procurement and Records in Cost Accounting 


NEW YORK SECTION 


Persons over 65 require about a third less dietary 
protein than younger adults; other than this, many 
dietary restrictions popularly believed necessary in 
feeding the aged have no basis in fact. Current research 
refutes the recommendation that elderly persons should 
avoid fats in an effort to slow hardening of the arteries 
Nor do scientific data justify the belief that their sugar 
intake should be curtailed. These are the conclusions of 
Dr. Anthony A. Albanese, chief of nutritional research, 
St. Luke’s Convalescent Hospital, Greenwich, Connec- 
ticut who spoke May 20 before the New York Section 
of the Institute of Food Technologists. 

Dr. Albanese, a pioneer in the study of the nutrition 
of the aged, has conducted nutrition studies both at the 
Convalescent Hospital, which is a branch of St. Luke's 
Hospital in New York City, and at various homes for 
the aged. Ile based his conclusions on these studies and 
on related work of many other investigators which have 
placed the science of geriatric nutrition on a sounder 
scientific basis. 

Speaking of the fat content of the diet and its possible 
implications in hardening of the arteries, Dr. Albanese 
stated that these changes now are known to start with 
an alteration of protein struction of the blood vessel and 
the deposition of fat is secondary. He went on to relate 
that there is little or no evidence that cholesterol blood 
levels are related to the occurrence of arterosclerosis 
There is no logic in attempting to reduce the intake of 
cholesterol by reducing foods Iigh in this substance, 
such as eggs, milk, and cheese, as the body can form 
cholesterol from amino acids and increases its forma 
tion when the diet is low in cholesterol, 

Therefore, said Dr. Albanese, it is not rational to 
recommend a low-fat diet for the elderly. On the con 
trary, a diet even slightly high in fat may be more suited 
to the upper age range, as the body composition changes 


(Continued on page 10) 
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SKINS 


LOOSENED SECONDS 


3 
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gi Cutaway view shows carrots 
‘ being moved through inclined 
& 3 pressure chamber by screw conveyer 
\ > S Increase in yield of ten percent or better over other methods of 
: 3 ~=loosening skins is not unusual with the standard model FMC 
~ High-Pressure Steamer. Automatically controlled heat penetra- 
* oJ tion provides efficient and uniform loosening of skins without VEGETABLE PEELER 
é Pf damage to valuable sub-surface nutritional layers. Carrots, beets, 
‘ potatoes, and many other vegetables (primarily root type) and 
\ certain fruits are quickly and continuously processed with big 
savings in time, labor and steam. 
} In addition to the standard unit, a special model of the FMC 
j Continuous High-Pressure Steamer is now offered with new fea- 
tures which increase capacity from 25 to 50 percent. 
Both the standard and special models are constructed in accord- 
ance with ASME specifications. 
Write for bulletin which fully describes the FMC Continuous 
peeling of vegetables ata nor- 
High-Pressure Steamer, or call your nearest FMC representative mal average capacity of 2 tons 
per hour. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


Kou lo FOOD MACHINERY 
equip) General Sales Offices: 
WESTERN: SAN JOSE 6, CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
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Regional Section News 


(Continued from page &) 


with age in the direction of a higher percentage of fat 
and a lower percentage of protem. In this connection 
he has found that self-selected chets ot elderly women 
contained from 5 to 106) more fat than is considered 
normal for younger adults and infants 
Study of the diets which old persons selected for 
themselves also vielded the clue to the conclusion that 
these over 65 probably require from 20 to 300% less 
dietary protem than the National Research Council 
recommendation for adults. On yh relatively low pro 
tein diets, the elderly women remained in good health 
and showed no decline in body mitrogen content or im 
hemoglobin and serum protem 
This evidence, the speaker stated, provides ne 
grounds for the belief that a high-protein diet 1s re 
quired in old age, except, of course during short periods 
of convalescence when it is necessary to restore rapidly 
the protein stores depleted by disease. [extra high pre 
tein for extended lengths of time may be harmful, he 
added 
Recommendations which have been current regard 
ing the intake of carbohydrates are the most fanciful of 
all. Dr. Albanese continued. “These run mostly to the 
categorical instruction to avoid all sugars, and cane 
sugar in particular.”  Llowever, the consumption of 
fruits is always encouraged, in blissful disregard of their 
high sugar content. Such recommendations, he said, 
fail to acknowledge the basie need in the balanced diet 
for carbohydrates, a certain portion of which are con 
verted to protein, “Since protems are the costly por 
tion of any diet, it is good economy to secure the maxt 
min protem-spariny action that we ean from the m 
expensive carbohydrates 
is) positive experimental evidence that the 
components of cane sugar are more readily utilized by 
oldsters than other sugars, Dr. Albanese continued 
lence, he asserted, tt would seem wise now to recom 
mend a normal intake of cane sugar properly 
halaneced diet for the elderly 
Phe following officers were elected at the meeting 
Chairman: AJ A. Schaal, Good Housekeeping Bureau 
Viee Chairman \ J. Finberg, Chemicolloid Laboratory 
Secretary: Eleanor Crozier, United Fruit Company 
lreasurer: A. H. Gee, Foster D. Snell, Ine 
National Couneellor () Skovwholt, Quality Bakers of 
Light. Fleischmann Laboratories; C. Frey 
Consultant 
Local Board of Director 1. Atkin, Standard Brands Ine 
Rauernfeind. Hoffmann-La Roche Company; H. Camp 
hell. General Foods Corporation; P. Hoynak, Refined 


Svrups and Sugars In I Kratz, Hoffman Beverage 
Company; Do Melnick, The Best Foods Ine.; F. Seymour 
Jones, The Borden Company R. Sherwood, Sterwin 


Chemicals Company: J. Studer, The Nestle Company 


PHILADELPHIA SECTION 


Fhe Philadelphia Section met on Tuesday, May 19, 
1953. at the Drexel Institute of Technology. After 
dinner at the Faculty Club, a sound movie in color, 
“The Inside Story of Cake Baking,” was shown. Atter 
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the movie Mr. George T. Carlin, Assistant Director of 
Research, Swift & Company, spoke on “Technological 
Advances in the Processing of Fats and Quls, and the 
Use of Fats and Oils in the Food Industry.” The movie 
produced by Mr. Carlin was in color and showed the 
changes taking place during the baking of a cake. Thi 
haking takes place under a microscope and the photo 
micrographic pictures are projected onto the screen 


BUFFALO SECTION 


The Buffalo Chapter of the Western New York Se 
tion of the IFT met in Buffalo recently and chose the 
following members as program committee for the 
1953-54 season: Chairman, Fred Ziman; .\sseciates, 
Paul W. Hodler, Jerry Hoger, and Francis Tolan. The 
committee is planning a series of informative meetings 
on recent developments in the food technology field in 
cluding packaging and freezing of varied foodstuffs 


AUSTRALIA NORTHERN SECTION 

Phe Australia Northern Section held a very success 
ful meeting on Tuesday, April 21st at the Common 
wealth Scientific and Industrial Research Organiza 
tion's Division of Food Preservation laboratortes, 
Hlomebush, N.S. W 

Dr. J. R. Vickery, Chief of the Division, received the 
visitors at 2:30 p.m. and invited them to inspect. the 
laboratories and discuss current research programmes 
The visitors were conducted in parties through those 
sections of most interest to the group: Orgamie Chemis 
try, Biochemistry, Physies. Egg Investigations, Miere 
biology, Canning, Dehydration, and Freezing 

\round 5 p.m. the group gathered for a secial hou 
with suitable refreshments, and at 6 p.m. they were 
called to the canteen to attack a buffet dinner of ep 
curean dimensions in keeping with the reputation of a 
food research establishment. It 1s regrettable but not 
surprising that some members appeared to have dith 
culty in keeping awake during the meeting which 
followed 

Phe majority, however, listened with great interest 
toa discussion of the applications of paper chromatogra 
phy and ion exchange in food research. The speakers, 
Dr. A. Ash and Dr. KE. F. Anet, are actively working 
in this field in the Division of Food Preservation, and 
they illustrated modern techniques for the separations 
of amino acids, sugars, and orgame acids by showing 
results of their own work on the soluble constituents ot 
apricots and peaches. And during the course of the 
meeting, they ran a very pretty demonstration of th 
separation on paper of a mixture of synthetic tood 
colours 


PERSONNEL 


Dr. Rowert G. Tiscuer, formerly of lowa State Col 
lege and the Food Processing Laboratory of that inst 
tution, is now fully established in his new post as 1h 
rector of Food Laboratories, QM Food and Contatmer 
Institute, Chicago, where he is directing a comprehen 
sive program of investigation relating to ration improve 
ment. Dr. Tischer and his associates will maintain the 
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The result of six years of research and development 

in the D&O Laboratories, the Spisoresin group of 

Basic and Compound spice seasonings represents the 
latest advance in oleoresin manufacture. 
Even-spreading, of uniform strength, properly balanced 
and free of bacteria, molds and yeast spores, 


Spisoresin Flavors are as easy to use as essential oils ; 4 
and provide even greater flavor values than oleoresins. ae 
Available in 28 Basic and more than 60 different i ag | 
Compound flavors. Ask your D&O representative x 
for specific information and a copy of the } SPISORESIN MEXICAN oat 
Spisoresin Brochure. STYLE CHILE 
a 

OUR 154th YEAR OF SERVICE Red pepper, paprika, wu 

coriander, origanum, cumin, 

garlic and onion are skillfully ee 

blended to make this 

DODGE OLCOTT, INC. Spisoresin Compound. Private 


formulas prepared to meet 


— 180 Variok Street New York 14, N. Y. individual requirements. 


@ Sales Offices in Principal Cities 


ESSENTIAL OILS + AROMATIC CHEMICALS + PERFUME BASES + FLAVOR BASES + VANILLA 


— 
t 
ey 
| me’ — i | | 
MORE than Just a Flavor... | 
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close professional associations with industry, govern- 
ment, and university research workers that have been 
so profitable to the Armed Forces feeding program over 
the past several years 


Books 


Man's Foops. Nutrition and Environments in Food 
(aathering Times and Food Producing Time. Lloyd B. 
lensen, 278 pages, The Garrard Press, Champaign, Ill, 
1953. $4.50 

This book is the outcome of a new and thought- 
provoking approach to the fascinating story of man’s 
foods. By drawing upon a broad background in the 
natural sciences and beginning with earliest man, the 
author has been able to integrate complex relationships 
concerned with the rise of food production and civiliza 
tron 

The basic theme is that civilization cannot expand, or 
even survive, if man must devote the greater part of his 
time to gathering his food from the field and forest and 
from the animals that ream the land. For nearly a 
million years man existed as a food gatherer, and it was 
not until about 7,000 B.C., when the ice age ended and 
population began to increase that man tilled the land 
and domesticated animals for food production. This 
transition of man from food-gatherer to a food 
producer, marked the beginnings of civilization. 

The author devotes the first part of the book to 
tracing the many interesting skills developed by the 
food gatherers in obtaining their food and shelter. Like 
our own Indians, prehistoric man was masterful in 
obtaining his meat through the use of fire and noise to 
drive herds of animals into pitfalls, over cliffs, or into 
caves to be suffocated by smoke. No abhorrence was 
held by these primitive peoples for cannabilism or the 
extensive use of grubs, slugs, msects, ete., in the diet 

In the second part, Dr. Jensen reveals how the foun- 
dations of civilization were laid through shifting of 
man’s food procurement efforts to cereal, vegetable and 
live stock farming \s the “Neolithic Revolution” 
forced man to seek “Lebensraum” he migrated into 
areas suited by nature to the growing of wheat and other 
cereals, and from that time on man began to produce, 
rather than gather, his principal food materials. With 
the development of improved methods for supplying his 
food, man found time to devote to other activities. 
Civilization expanded rapidly and even war, in a sense, 
resulted from man’s activities as a food producer. A 
greater ease of living came to man, so he had more time 


for piracy and organized warfare than was possible 
when he had to devote full time to scrounging for his 


food 

The third part of this book briefly integrates some of 
the effects of environment and man’s own cultural 
characteristics upon his choice and preparation of foods 
during his long history. .\ survey is made of man’s 
nutrition and how it has affected, not only his health, 
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but his physical stature as well. In his long develop- 
ment, the greatest of these bodily changes have taken 
place in the teeth and jaws. History shows that changes 
in food over the centuries have brought about a reduc- 
tion and simplification of human dentition that have 
strikingly altered man’s head shape. 

This book, with over 600 references, provides an 
excellent bibliography of many unusual and new aspects 
of man and his foods that are not too well-known to 
those working in the field of nutrition. It is highly 
recommended to all [scientists and laymen] who are 
interested in food technology and nutrition. 

R. JouNnston, 


Selected Abstracts’ 
ANALYTICAL METHODS 


Methods for determining peroxide in lipids. 

Lea, C.H. J. Sci. Food Agr., 3, 586-94 (1952) 

The relative efficiencies of three methods for the detn. of 
peroxide oxygen in fatty materials were compared using methyl 
oleate, linoleate and linolenate oxidized under standard condi 
tions to known oxygen-absorptions. The todometric method 
indicated for the conversion of 71-91% of the oxygen absorbed 
to peroxy-compds., but the ferric thiocyanate and 2: 6-dichloro- 
phenolindophenol methods both gave abnormally high results in 
the presence of atm. oxygen, and values which were obviously 
too low in its absence. Nevertheless, the aerobic ferric thio 
cyanate method shows excellent reproducibility, requires much 
less material than the iodometric method, and under any one set 
of conditions gives results which appear to be directly propor 
tional to the todometric values. The 2: 6-dichlorophenolindo 
phenol method behaved similarly in most respects to the ferric 
thiocyanate method, but reproducibility appeared to be poorer 
and interference by atm. oxygen and by traces of copper when 
present was more marked. 


A modified photometric ninhydrin method for the analysis of 
amino and imino acids. 

Trout, W.. ann Cannan, R. K. J. Brol. Chem, 200, 803-11 
(1953) 

\ modified procedure ts described for the photometric detn 
of amino acids with ninhydrin. Ten of the naturally occurring 
amino acids give theoretical yields of color at room temp. At 
100° all amino acids, except tryptophan and lysine, react quan- 
titatively. A method for the photometric estn. of hydroxyproline 
in amino acid mixts. is described. It is based on the extn. of a 
red deriv. from the reaction system with benzene. This pigment 
is a precursor of the yellow compd. which ts the final product of 
the reaction with ninhydrin 


Gradient elution analysis. 

Witttams, R. J. PL tnalyst, 77, 905-14 (1952) 

Some limitations of current chromatographic procedures are 
discussed and the suggestion is made that gradient elution 
analysis overcomes a no. of them, although it has certain dis- 
advantages. This suggestion is supported by exptl. evidence on 
the resolution of amino acids and peptides in cases where the 
standard procedures yield unsatisfactory results. Initial expts 
are described using this procedure but in which the column has 
no adsorbent properties and is only used as a support 


Gravimetric estimation of proteins precipitated by trichloro- 
acetic acid. 
Hox H, F L 
(1953) 
Trichloroacetic acid has been used widely as a specific and 
quant. pptg. agent for proteins and to sep. them from nonprotein 


anp B. Anal. Chem., 25, 317-20 


* These Selected Abstracts are made available to Foop Tecunotocy 

through the cooperation of Associate Editor H. A. Campbell and the Genera! 

‘oods Corporation of New York, N. The abbreviations found in these 
abstracts are similar to those used by Chemical Abstracts. 
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Spice Shipments 


\ 


| 


are not always the same... 


BUT CONTROLLED EXTRACTION ASSURES 


UNIFORMLY PURE, POTENT PEPPER FLAVOR 


IN SOLUBLIZED 


Pepperoyal is no ordinary soluble pepper. Use the same amount of 
Pepperoyal in every batch of your product, and every batch will smack 
of the same pure pepper flavor. 

True, it is processed from prime quality pepper berries. But, its real 
quality distinction originates in the Griffith laboratories. The potency, 
purity and uniformity of pepper flavor in Pepperoyal is controlled by 
our exclusive process of extraction.* It assures you of the same flavor 
quality in every shipment of Pepperoyal, or any of Griffith’s Solublized 
Seasonings. 

A real contribution to the flavor control of your products! Let’s 


talk about it. 
*Patent Applied For 


THE 


LABORATORIES, INC. 


in Canada — The Griffith Laboratories, Ltd 


CHICAGO 9, 1415 W. 37th St.» NEWARK 5, 37 Empire St.» LOS ANGELES 58, 4900 Gifford Ave. - TORONTO 2, 115 George St. 
Laboratorios Griffith do Brasil, S.A.—Caixa Postal 300 Mogi das Cruzes, Est. S. P., Brasil 
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Abstracts 


(Continued from page 12) 


ubstanes protein-bound catior and org. groups. Weighing 


of these protem residue properly dried, may allow estn. ot 


anhydrous ma ind direct correlation with properties of these 
proteins while in seh Such wts. are m excellent agreement 
with wts. of ef proten with protein detns. by optical 
measurements at 280 my, and estimates of wt. on the basis ot 
nitrogen detns. The method results im quant. recovery of pro 
tems from soln. Proteins are not hydrolyzed. Mol. wt. does 
not appear to be the detg. factor in trichloroacetic pptn. of pro 


tems of mol. wt. above 12.000 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Comparison of effect of vitamin B,, with that of liver extract 
in treatment of pernicious anemia. 

Mureny, W. Howarp, New England J. Med 
M7 (1952): lm. Med I 151, 770 (1953) 

It as not possible to predict conclusively the relative 
potency of the ULS. BP. antipernicious anemia unit of liver ext 
and | ag of vitamin Ey, but the erythrocyte increase seemed 
to suggest that the effect of 1 U.S. P. unit of liver ext. is greater 
than that of | ag of vitamin B The authors believe that 1 
US. Po unit is perhaps equiv. to 1.3 of vitamin By as opposed 


to the 1: 1 ratio previously suggested 


A sparing effect by formate or methanol on the impairment of 
creatine metabolism in folic acid deficiency. 
Fatcerpaker, Mareatia, \ AND SKEENWASAN, A 
Vature, 170, B94-5 (1953) 
The impairment in creatine metabolism in mice brought 
about by folie acid deficiency is partially restored by the adminis 
tration of methanol; the effect due to formate is less pronounced. 


Role of the vitamins in antibody production. 

Axecrop, A. F Vetabolism. 2, 1-8 €1953) 

The available evidence indicates that certain B vitamins, 
notably pyridoxine, pantothenic acid and pteroylglutamic acid, 
play a significant role in antibody synthesis. There is consider 
able basis for linking pyridoxine to amino acid metabolism, and 
its participation im antibody production may be related to this 


Inculin and the permeability of cell membranes to glucose. 

Ross, I | Nature, 171,125 (1953) 

Support for the concept that insulin inereases the perme 
ability of cells to sugars ts presented, Isolated rabbit eye lenses 
were incubated with glucose, arabinose or sucrose in the presence 
of insulin. Insulin increased the rate of uptake of glucose 350% 
over the controls, Galactose, normally not taken up by the lens, 
was absorbed at sigmiftcantly levels im the presence of 


sulin. Sucrose was not taken up any case 


Normal liver proteins differ from cancerous. 

Science News Letter 3, 76 (1953) 

The liver of a normal, adult rat contains proteins which show 
distinet and consistent differences trom proteins from a liver 


ola cancerous rat 
MICROBIOLOGY 


Effect of alcohols on the mycological production of citric acid 
in surface and submerged culture. I. Nature of the alco- 
hol effect. 

Mover, A. J. ry, 1, 1-7 (1953) 

The addn. of methanol or ethanol greatly stimulates the pro 
duction of citric acid by olspertaill niger. Methanol on a vol 
basis is more effective thar wanol, which itself can be assim 
lated aml converted to citric acid The effectiveness of these 
ales. is inereased by medium acidification. Higher levels of zine, 
iron, and manganese can be tolerated im either surtace or sub 
merged culture for citric acid fermentation i a slightly toxin 
conen. of ale. is present. The use of methanol to stimulate citric 
acid production should tind application im the com. production 


of this ac ul 
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The rate of growth of salmonellas and other bacteria in some 
synthetic creams. 

A. J., AND Freeman, G. G. J. Set. bo 
616-22 (1952) 

Phe development of representative salmonellas (Salmonella 
enteritidis [Gaertner] and Salmonella paratyphi B) and ot 
spore-forming organisms which resist pasteurization was studied 


synthetu creams. The creams consisted of (a) a vegetable oi 
emulsified in an aq. soln. of cellulose ethers (cellulose ether 
cream’) and (b) the oil emulsified in a medium contg. egg yolk 
and sodium alginate (egg cream’). Rapid growth of the sal 
monellas to populations of 30-40 x 10° cells/g. took place in the 
egg cream within three days at 18-20°, but practically no growth 
occurred in the cellulose ether cream. No change in the appear 
ance or odor of the creams was evident. The presence of a heat 
resistant, mixed microflora did not significantly influence th 
growth of the salmonellas in egg or cellulose ether cream, 
Growth of the* organisms which resisted pasteurization was 
more rapid in the egg cream than in the cellulose ether cream at 
18-20°, and was accompanied by development of putrid odors 
in the egg cream No detectable growth took place in either 
cream after incubation at 1-8 for 22 days. It is recommended 
that where refrigerated storage is not available, storage periods 
not exceeding 4-6 days and 3-4 days at 18-200 be adopted tor 
cellulose ether and egg creams resp 


A plating medium for the isolation and enumeration of enter- 
ococci. 

G. W., Swerx, M., anp Hussone, J. Dairy 

36, 1-6 (1953) 

\ selective plating medium for the isolation and identification 
of the enterococcus group of streptococei was developed. The 
method is based upon the ability of the enterococe: to utilize 
sodium citrate as an available carbon source, to convert ditetra 
zolium chloride to a blue diformazan and to grow im the pres 
ence of 0.01% sodium azide. Results are presented which show 
that the selective plating medium can be used to isolate and 
est. the nos. of enterococci in raw milk 


Bacterial polysaccharides. 

Stacey, M. Endeavour, 12, 38-42, January, 1953 

Bacterial polysaccharides form part of the cell-building ma 
terial, and also occur on the cell surtace. They are important 
in medicine as immunizing and diagnostic agents, and derivs. ot 
one of them are finding increasing use as a blood-plasma substi 
tute and a blood anticoagulant. In soils, bacterial polysaccharides 
are important as moisture conservers Their structures are 
highly complex, and investigations in this ticld have revealed 
an important relationship between chem. constitution and sero 


logical specthenty 


Chemicals “return” bacteria to “life.” 

Science News Letter, 63, 28 (1953) 

Bacteria “killed” by ultraviolet irradiation have been “re 
turned to life” by exposing them for 24 hrs. to sodium pyruvate 
and similar chemicals. These bacterial suspensions had been 
considered sterile by all usual standards. The discovery points 
up unrecognized dangers im the re-contamination of sterilized 
objects by contact with chemicals \ possible benefit. from 
this discovery may be to increase our knowledge about irradi 
ation effects on higher animals, including man 


Bacteria at bay. 

Vonsanto Mag., 7-9, February-March, 1953 

Monsanto has come up with a chem., 2, 2’-thiobis (4,6 
dichlorophenol), which checks skin microbes,  sticrococcus 
pyogenes var. aureus, probable source of body odor. Monsanto 
has trade marked it .letamer. This chem. is not new; however, 
its value as a bacteriostat has only recently come to light 
Ictamer is now being used in soap; however its possibilities are 


numerous 
NUTRITION 


A radiological study of the rate of passage of brown and white 
bread through the digestive tract of man. 
McCancer, R. A., Prior, K. M., ann Wippowsonx, E. M 
Brit. J. Nutrition, 7, 98-103 (1953) 


(Continued on page 16) 
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Many manvfacturers today are revising their vanilla 
flavor formulations, and this is the time to put the stress 
on quality — make a change for the better. The trend 
is back to real vanilla taste and the standard Alva 


vanillas have been doing just this job for years. 


In selecting any vanilla, pure or imitation, double check 
it with the finest pure vanilla extract. Then buy the best 


you can afford. 


With the changing vanilla picture it is important that 
you check the famous Alva vanillas. There are many to 
suit your needs, both pure and imitation. The Alva 


laboratories are eager to help. Send us your problem. 


VAN AMERINGEN-.AVAEBLER, Inc. 


521 West 57th Street, New York 19, New York 


Time 


double check 
VANILLA 


Quality 


PURE VANILLA EXTRACT 


The finest extract, processed for over two months 


PURE VANILLA 4X 


Same quality as above, four times stronger. 


VANILLA-VANILLIN 


The best pure extract extended with vanillin 


IMITATION VANILLA 4X 


Developed on a natural vanilla bean base 


IMITATION VANILLA 4X (Special) 


An inexpensive grade, eacellent for specialties 


IMITATION VANILLA 


A clean, brilliant flavor, fine as a chocolate stretcher 


VANILLA SUGAR (Imit.) 


A dry imitation bean powder 
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The pas ul " 1 white bread through the alimen 
tary tracts of six healthy men and women was studied radio 
logically by the ade mall quantity of barium sulfate to 
the bread. The brown bread appeared to stimulate a greater 
ecretion of saliva or of gastric juice or of both than did the 
white bread The bre i bread was evacuated trom the stomach 
ind passed through mall intestine more rapidly than the 
white bread. The residue trom the brown bread, when in th: 
tleum and in the colon, appeared to be greater than that from 
the white bread. The residue from the brown bread lett the 
colon 24 hrs. sooner than that from the white bread 


The effect of fruit-syrup supplements on the assimilation of 
food from the alimentary canal. II. Their effect on the 
growth rate, nitrogen assimilation and calorie intake of 
young rats 

Fawns, H. 1 N H. Brit. J. Nutrition 

21-8 (1953) 

Three fruit) syrup 
mixed with milk in the ratio 1:4, were ted to three groups of 
nitrogen absorption and cal. intakes 


loganberry, raspberry and strawberry 


it and ther growth rate 
compared with those of three control groups receiving resp 
milk and sucrose, milk and water, and water only. All groups 
ate ad li}, an adequate basal ration. Rats receiving 10 ml. ot 
syrup supplement daily tor 20 days, showed no deterioration im 
general health growth rat or cal intake Doubling the supple 
ment to 20 ml. daily tor hort 5-day period at the end of the 
expt. produced a shght diminution in the wt. gains of the syrup 
ted animals which, if significant. was probably due to curtail 
This w reflected by a decrease in the cal 


ly referable to the syrups could 


ment of appetite 
intake No change 
be observed in the values tor nitrogen absorption 
Effect of previous lactose feeding upon intestinal absorption 
of lactose in the rat. 

FiscHer AND Surron Pawy 36.710 
(1953 
I hve 4 intestinal “absorption” of lactose in the rat was 


greater after previous feeding for six weeks of a diet contg 
25% of lactove than atter similar teeding of a comparable dict 
(+ the 


comty lactose mean 
7+6 meg 


absorption” coeff 
standard error of the mean) were 88+ 12 and 5 
LOO w/t tor the 25°  lactose-fed and the non-lactose ted 


groups, resp 


Eftect of type of protein on the response of young dairy calves 
to aureomycin with data on the intestinal microflora. 
Kusorr, LL. | AL ann Hype, C. J. Dairy 

cig 36, 45-51 (1953) 
aureomyem-supplemented vegetable calf starter conte 


solvent-extd soybean oil meal as the main source of protein 
shewed a better growth response and more improved teed eth 
crney than when it contamed either hydraulic or degossy 
polized cottonseed meal \ureomycin-fed calves showed a 
growth merease of 10 to 200 over control calves at 16 weeks 
of age \ bacteriol. study of the fecal contents indicated that 
the mode of action of aureomyem im stimulating calf growth 
apparently is not due to selective bacterial mbubition of the 
common bacterial groups of the intestines, namely, coliforms 
enterococe! lostridiamn pertiringens types Other micro 


organisms or other mechanisms may be involved 


The liver in obesity. 

ZELMAN, S ch. Int M », 141-56 (1952); 
Biol, Abst 7, 323 3399 (1953) 

Pwerty obese men who were between 50 and L0O% overwt 
were studied for liver disturbance by multiple lab. tests and 
needle biopsy subjects showed both lab. and histologix 
evidence of liver disease \n explanation of the liver damage ot 
obesity is tound in (a) the ligh caloric requirements of the 
obese, constituting a functional overload upon the liver, Cb) the 


high carbohydrate, high tat, low protem diet customary among 
| 


the obese, and (c) the mereased requirement of choline and 


B vitamins unposed by the quant. and qual. nature of the obese 
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diet. The reducing program should consist of a high proteim diet 
supplemented by choline and B vitamins 


A social and food survey of the elderly, living alone or as mar 
ried couples. 

Bransay, E. R Vutrition 
160-79 (1953) 

\ social and food survey of elderly men and women was 
made in Sheffield between January 1950 and March 1951 as part 
of a more comprehensive health survey. The survey was re 
tricted to men and women living alone or as married couples 
without any other person. Information of three kinds was col 
lected from each individual tor a period of 1 week on (1) social 
aud domestic circumstances, (2) economic circumstances, (3) 


food const mption 


Effect of fluoridated public water supplies on dental caries 
prevalence. 
Hlealth Repts., 08, 141-7 (1953) 
The methodology and results after 7 years of the Grand 
Kapids-Muskegon study are described. The 1951 results on 
continuous resident children after 642 yrs. of fluoridation of the 


Knutson, J. W 


Garand Rapids water supply indicate: 1. There has been a reduc 
tion in dental caries rates in permanent teeth from 66.6% in 
6 yr.-old children to 18.1% in the 1l6-yr. old age group. Similar 
results have been obtained regarding the deciduous teeth. 2 
Similar reductions have not been observed in Muskegon where 
the water supply remained “fluoride-free” p.p.m. F 
until the last 3 months of this study period. The use of a tluori 
dated water gives the same beneticial effects as does the use ot 


a natural fluoride water of similar conen 


ENGINEERING AND PLANT EQUIPMENT 


Mixing of liquids in chemical processing. 

Resuton, J. H. Ind. Eng. Chem., 44, 2931-6 (1952) 

Article reviews present status of theory on mixing liquids 
chem. processing by bringing together the more significant 
developments of the past ten years and showing how they com 
plement each other. A large amt. of information has become 
available during this ten-year period 


FOOD AND FOOD TECHNOLOGY 


Production and consumer aspects of low-sodium canned foods. 
Crircorn, L. J Im. Dtetet. Assoc 116-20 (1953) 
The National Canners Association-Can Manufacturers Insti 

tute Nutrition Program has conducted an extensive investigation 

on the sodium compn. of a number of low-sodium canned foods 

Phe data are presently being made available to the medical pro 

tession, dietitians, and patients for low-sodium diet therapy 

Certam cannmeg practices in which sodium contamination miay 

occur were investigated and found im several imstances to be 

undesirable in the prepn. of low-sodium canned foods. Canners 
have been properly advised im this regard The advice of the 

Food and Drug Administration on labeling dietetic canned foods 

including low-sodium canned toods, has been clearly presented 

It is the desire of those stimulating these efforts that they will 

be useful to canners in better production control and labeling ot 

these products, and result im the more intelligent and helpful 
use of these products by those prescribing or using low-sodium 


diet therapy 


Flavor of bread. 

Baker, J. Ho AND FortM ann, Ko Cereaf 
Chem., 30, 22-30 (1953) 

The origin of bread tlavor was classitied mite three broad 
groups, namely, ingredients, fermentation, and baking. It was 
demonstrated that fermentation and the formation of a brown 
crust are essential tor salistactory flavor Ethyl ale acetalce 
hyde fusel oil pyruvic aldehyce diacetyl turtural, acetic acid 
along with iso-aldehydes, ketones and esters were identified in 
condensates of the vapors from bread baked after normal and 
excessive fermentations. The quantities of the individual con 
stituents m the condensate varied from a trace to 12% Bread 
flavor can be improved in practice by avoiding too fine a crumb 
and excessively large vol., by altering baking to affect produ 


(Continued on page 18) 
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... more than the eye can see . .. or the superficial taste reveal . . . is the 

new perfection of Florasynth’s controlled “ENTRAPPED” 

Powdered Flavors that keep the essential qualities within the flavor particles, 

so alive, so safe... 

Instantly soluble in cold water ... an amazing degree of 

dispersibility within the mix... definitely longer shelf-life are among its 
proved remarkable advantages... 

FLORASYNTH'S Imitation Flavors are endowed with this 

quality of “ENTRAPPED”... Whichever your choice ... ORANGE, LEMON, 


STRAWBERRY or any of the others of our outstanding flavor list... 
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tion of aldehydes and thus control the extent of browning, by 
increasing flavor compo arising from amino acids and by 


retention of volatile flavor components in the crumb through 


faster baking and quicker wrapping 


A cake baking method for evaluating wheat varieties. 
SuNnpuens, D AND Barmore, M. A. Cereal 
Chen 7) 1-11 €1953) 
Studies with single and two-stage methods of mixing cake 
batters employing commercially and experimentally milled flours 
howed that the two stage method revealed greater differences 


hetween flour 


Interaction of chlorine dioxide with flour: certain chemical 
aspects. 

Moran, Pact MeDermorr, | Nature, 171 
13-6 €1953) 

Phe lipoiwds of flour mteract re: y with chlorime dioxide 
wd with chlorine. With pure chlorine dioxide, the unsatd. tatty 
acids are the initial sites of an oxidative process which appears 
to melude some degree of polymerization. The tocopherol con 
tent of C1O.-treated thur was reduced by about 70% compared 
with untreated flour The aming acid residues which are at 
tacked by ClO) and which give ninhydrin positive modifications 
which are stable to total acid hydrolysis are methionine, cysteine 
and tyrosine, On none of the treated tractions was the agen 
toxic factor omethronme sulloxanne present No acute toxt 
properties of chlorme dioxide-treated Hour were observed in 


teeding trial 


An after-effect in butter-fat irradiated with high-energy elec 
trons. 
HANNAS vp Sueruerp, Ho Nature, 170, 1021-2 
(1952) 
()xidative change oceur durme irradiation of butter 
fat with high-energy @ rays are often continued after radiation 
Is stopped This atter-etfect is greatest at 


Preparation of peroxide concentrates from autoxidized fatty 
acid esters, 
Priverr, O. Ano Nickens, ¢ lin 
Oil Chemists’ So #0, 17-21 (1953) 
Details of a countercurrent extn. procedure tor the quant 


sepn. of the oxidized and unoxidized fractions of autoxidized 


fatty acid esters are deseribed 


Fat substitutes in ice cream. 

DykstRa, let, Ved lod (1953) 

“Creamless” ice-cream is now offered for sale Illinois, 
Oklahoma, Texas, and Missouri. Instead of cream, its principal 
ingredient ts a vegetable oil such as cottonseed, soybean, peanut 
or coconut oi to replace the buttertat. It lacks certain vitamins, 
but can be fortihed agaist this detereney It comes in a 
variety of flavors so that, to many people, it cannot be dis 
tinguished by taste from dairy ice-cream. It is much cheaper 
than buttertat ice-cream. Federal regulations do not) permit 
mterstate shipment of the artiheial iwe-cream 


Coliform count standard urged for ice cream. 

Public Health Repts., 68, 244 (1953) 

Because coliform organisms in trozen desserts reveal poor 
samitary practice, the assistant director of the bureau of labs., 
N.Y. City Dept. of Health, recommended revision of the APH A 
manual “Standard Methods for Examination of Dairy Products” 
to include a coliform standard tor ice cream. At present, it only 
gives directions tor coliform tests. A subcommittee suggested a 
coliform standard count be set for ice cream “in the region of 
10/ml. with a provision that three of every four samples com 
ply.” OF the samples studied, 70° revealed a count of 10 colt 


form organisms or less per ml 


The enzymic degradation of pectin and other polysaccharides. 
II. Application of the “cup-plate” assay to the estima- 
tion of enzymes. 

Dinare, Rem, WoW 

far.. 4, 149-55 (1953) 


18 


anp Soromons, G. I J. Set. Food 


The agar ‘cup-plate’ diffusion technic was applied to the 
quant. detn. of enzyme activity, principally to amylase, polygala 
turonase, cellulase, protease and pectin-esterase With all 
enzymes so far examd., the relationship between diameter ot 
zone and log (amt. of enzyme) ts linear over a wide range, and 
may be used for the quant. estn. of the enzymes. The cup-plate 
assay of polygalacturonase, like viscometric methods, measures 
the initial destruction of the colloidal properties of pectic ac id 
and, owing to the complex nature of polygalacturonase, bears 
no simple relationship to the assay of polygalacturonase by the 
estn. of glycosidic hydrolysis 


The selective staining of intact and damaged starch granules 
by Safranin O and Niagara blue 4B. 

,AKER, F.. anp Hopson, P. N. J. Sci. Food Aar., 3, 608-12 
(1952) 

\ rapid differential-staining method for distinguishing dam 
aged from whole starch granules ts described. The method has 
been applied to plant starches of different origins and to starches 
damaged by mech. and chem. means. A relationship ts shown 
to exist between the no. of damaged granules, as shown by 
selective staining, and the susceptibility of the starch to enzymic 


hydrolysis 


Low-grade sugar, a potential carbohydrate feedstuff for laying 
chickens. 

Rosenrnerc, M. M. Poultry Sci., 32, 69-77 (1953) 

Various levels of low grade sugar were added to a control 
feed ration At a level of 32.25° 
increased economy of feed conversion resulted. Egg wts., body 
wt. and hatchability were not adversely affected at this coner 


¢, greater egg production and 


The utilization of ammoniated industrial by-products and urea 
by sheep. 

A. D. ane RO W Ser, 12 
201-11 (1953) 

\mmoniated condensed distillers molasses solubles, ammomn 
ated cane molasses and urea were mixed with cerelose and a 
basal mixt. composed of natural feedstuffs in such a way that 
the total rations were tso-caloric and iso-nitrogenous and com 
pared to soybean oil meal. The following results were obtained 
1. The ration constituents of the urea-contg. ration were di 
gested as well as the soybean oil meal ration. 2. Both ammoni 
ated products were palatable to sheep when fed at a level ot 
10% by wt. of the total ration 


Influence of oxalic acid on absorption and separation of cal 
cium by humans and animals. Examination of chemical 
qualities of some varieties of spinach. 

Dorsnurc, J. J. 13, 227-40 (1952); Brit. Abst 
1732 (1952) 

\ survey of the literature on the food value of Ca in greens 
contg. a high oxalic acid content shows it to be worthless 
Exeess of sol. oxalic acid may result in the withdrawal of Ca 
from other foodstuffs in the diet. The amt. of such Ca is usually 
considerably less than the equiv. Ca which could be pptd. by 
the sol. oxalates. The nutritive value of Ca in plants ts influ 
enced by the oxalic acid/Ca ratio. A low ratio and a high Ca 
value are desirable; these are found among the cruciferae (kale 
cress, horse radish, turnip greens). Centrospermae and poly 
gonales (spinach, Swiss chard, buckwheat, rhubarb) show a 
high ratio and high Ca content 


Studies in cold storage of potatoes. 

Matnuur, P. B. J. Sci. and Indus. Res., 10B, 224-8 (1951) ; 
Refrig. Abstrs., 8, 16 (1953) 

The loss in wt. suffered by stored potatoes is least when the 
storage temp. is 41° F. The increase in sucrose during storage 
was highest at 32° F. and this increase 1s correlated with the 
high respiration rate observed at that temp. Wt. losses were 
lower in small-sized potatoes than in larger ones. The losses 
were low when the potatoes were free from surface injuries 
When injuries are present, it would be advantageous to subject 
them to a temp. of 104° F. for 16 hr. to stimulate the formation 
of a protective skin, and then to transfer them to cold storage 
Seed potatoes stored at 50° F. gave the highest crop yield. & 
references 


(Continued on page 22 following technical papers ) 


> 
“8 
4 
if 
tj 
= 
1 
_ 
t 
4, 
han 


@ Keep your frozen food packs looking fresh 
and tasting fresh by adding Pfizer Ascorbic 
Acid, 

For fish, Ascorbic Acid (alone or in com- 
bination with Citric Acid) prevents “rusting” 
of the fatty portion... preserves natural colors 

.cuts atmospheric oxidation, source of ran- 
cidity and strong. unpleasant taste. 


In fruits, Ascorbic Acid prevents oxidation, 
cause of browning and flavor loss. It adds to 
nature’s own ascorbic acid which is not 
present in sufficient amounts to give adequate 
protection. 

Write for Technical Bulletin No. 28 for help- 
ful information on processing seafoods or for 
Pfizer’s technical data on the use of Ascorbic 
Acid in fruit freezing. 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y 


Branch Offices: Chicago, IIl.; San Francisco, Calif 
Vernon, Calif; Atlanta, Ga 


From OCEAN or ORCHARD... 


Keep Your 


Pfizer 


Ascorbic 


Acid 
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promote better health 


O promote better health, mere enactment of laws is insufficient. 
A sae has shown that effective education of the public in nu- 
tritional matters depends to a great extent on the dissemination of the 
principles of nutrition, food values and related subjects. If the public is 
properly educated, it will naturally prefer the improved staple foods over 
those which are lacking in good nutritional value. 


HE practice of enriching or fortifying foods for better health is 
more widespread. For example, enrichment of many 
cereal foods, the fortification of certain fruit and vegetable juices, and of 
margarine, are accomplished facts in the United States. The list lengthens 
because food processors know that, fundamentally, the most important 
factor in foods is nutritive value. So they are making their good foods 
better—to the benefit of millions of people. 


HE firm of Hoffmann-La Roche has for many years pioneered in the 
preter of vitamins for the food and other industries throughout 
the world, These vitamins, synthesized by chemists, are identical with 
those existing naturally and are manufactured on a large scale at a much 
lower cost than if they were extracted from natural sources. These are 
the vitamins that are used for flour and bread enrichment, the process 
which to a great extent restores important nutritional values which are 
unavoidably lost in the milling and processing of wheat when fine, white 
flour is produced. Rice, corn and other cereal grains are similarly restored 
and fortified. 


to you. You are cordially invited to discuss enrichment with us. 


R™: IE has experts in many fields and is now offering their experience 


HOFFMANN-LA ROCHE INC. 
VITAMIN DIVISION 


Nutley 10, New Jersey 
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Stable Foams f Food Prote ith Polyphosphates * 
Stable Foams from Food Proteins with Polyphosphates 
MARY ANN LEWIS, VIRGINIA MARCELLI anp BETTY M. WATTS 
Department of bloods and Nutrition , 
( Manuscript received wie Y. 195] 

The effect of adding sequestering agents to non- is indicated by col i Haver Phe other sample 
fat milk solids to improve whipping quality is de- which had a moisture tent of vas of poorer quality, It 
scribed. Hexametaphosphate and_ tripolyphosphate had a definite cooked favor and odor and the color was an off 

{ were demonstrated to be superior to the other agents white Phe 2 samples ditfered markedly in ther ormimal 
measured. These polyphosphates also improve the whipping ability | juality sas could be whipped 
whipping quality of dried whole eggs and soybean vithout further treats ttoal te foam volume, stable for 
flour. ipproximately an hous | low iality ids whipped to a 

much smaller volume broke within a tew 
minutes Vebb i © variat no the whipping 
During experiments in this laboratory on the anti properties of fre bie ks and suawested that the provers 
oxidant activity of the polyphosphates (20) it was noted tion of dried skim milk of good whipping ability should involve 
that their addi:ugon to dried skim milk increased the high heat treatment with a ptimum heat treatment tor eacl 
tendency to produce foams. The present study was 7 ; | 
with the general objective of improving the whipping ipproximately the same ipping abilit 
ability of nonfat milk solids and other dried protein Phe solvent extracted soybean flour © had a moisture content 
foods {8% and a detinite raw bear lor and Haver 
Phe use of the polyphosphates as foaming agents for Sequestering agents vp tes used . ‘ 

protem foods Is not \ treatment Ot gelatin hor um | il tap! it { secular ! | 
nt Of its whipping qualities for use in marsh pl phate vla ind rvstalline tripolyphosphate 
mallows involves adding sodium hexametaphosphate o1 NasP2Oy, are water solul nd have bee idely employed a 
other hvdrates of (8) Phe polyphosphates, in equestering agent M rel lt, sodium 

metaphosphate unks molecular welt, ve 
fore itis dried as when they are added just before using desintihed pinion: ] 
However, there is a limit to the length of time the solu 
tion can be held since the polyphosphates hydrolyze to factured by the Bet rth Chemical ¢ nder the trade name 
orthophosphates (9) \ dried skim milk product of Versene, forn luble, stable compounds 
po ler netal It al lul proterl wobably 
capable of forming a stable foam) of good volume has polyvalent meta mm ree 
throuvh the ime mecha erative wath the poly 
been prepared by Lindewald and Gruben (73) by add hosphat . 
ite 
ing rennet and a substance capable of forming undis 
sociated compounds with calcium ions (sodium) pyro by placing Aish ‘and 
phosphate, orthophosphate, hexametaphosphate, tar in an oven at 100°C. t tant weight 
trate, or carbonate) and drying Foam volume and stability. \' termining the etter 
lded substances on the g abilit lehydrated food 
The specitic objectives of the present study were (a) eed ¥ 
it il 1 | il 
to compare the polyphosphates with several other s¢ 
questering agents in their effectiveness im reconstituted product to stand for 10 minute 
whipping when added to commercial samples of nonfat then transferred lt i» Hamilton Beacl 
milk solids, (b) to extend the observations on the effect ind whipped 
Phe volume ea by transi um to a 400 ml 
of the polyphosphates to dried whole egg and fat-free 
eaker whi ( ch 
soybean flour which resemble dried skim milk in that tin 
they can be made to produce stable foams, (c) to estab quired lengt! {t { { t i vradt 
lish optimum conditions of concentration, pl, ete., for cylinder, The foam 4 t ramming are 
ported tu i 
the utilization of polyphosphate stabilized foams in vari 
. product 
ous food products 
RESULTS 
MATERIALS AND METHODS Whipping Ability of Nonfat Milk Solids 
{ll dehydrated foods used in these experiments were com The addition of various sequestering agents. Thc effect 
polyphosphates and othe lester nthe 
4 mercial products 
ability of nontat mull « 
Pwo samples of nontat milk solids were obtained. One sam 
phe } t il ti 
ple, which had a moisture content of 2.5%, was of good quality ! phat 
* Supported in part by a grant from the Monsanto Chemical Starla ma ; : . 
Company to the Institute of Industrial Research, Syracuse ‘ York 
University *Armour and Company, 
"Present address: Department of Food and Nutrition, The *Nutrisoy XXX | manufactured | \reher-Danie 
Florida State University, Tallahassee, Florida Midland ¢ mpany, ¢ 
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TABLE 1 


The effect of various sequestering agents on the whipping 
ability of nonfat milk solids 


Sequestering agent added Increase in Drainage in 


(1% in nonfat milk solids) volume ‘O) minutes 


Control 

Sodium Orthophosphate 
Sodium Tripoly phosphate 
Sedium Hexametaphosphate 
Maddrell’s Salt 

Sodium Citrate 

Versene 


Maddrell’s salt, sodium citrate, and Versene were added to 10 2 
poor quality milk solids and 50 mil. distilled water. The milk 
powder was reconstituted as described previously and allowed to 
stand 10 minutes before whipping 3 minutes. The concentration 
of the sequestering agents in the milk solids was 10%. Drain 
age was measured at the end of 20 minutes. Although all com 
pounds tried gave some improvement the addition of hexameta 
phosphate and tripolyphosphate resulted in foams with the 
greatest volume and stability. Increasing the concentration of 
these polyphosphates to an optimum of 3 to 4 parts in 100 parts 
of nonfat milk solids did not affect the foam volume but further 
reduced drainage to approximately 15° in 20 minutes. Thes« 
foams were considerably more stable than those prepared by 
treating the same sample of nonfat milk solids with the propor 
tions of edible acid and alkaline sulfates and chlorides recom 
mended ina patent granted to Snelling (17) 

\ combination of sequestering agents (polyphosphates and 
citric acid) in the proportions of 4 and 1%, respectively, of 
nonfat milk solids gave im some cases greater foam volume than 
that obtained with polyphosphate alone. However, the stability 
of the foams was usually decreased by the addition of the citric 
acid and the flavor was undesirably tart, resembling slightly sour 
milk, There would seem to be little advantage in such a combi 
nation except where the acidity is a necessary or desirable part 
of the final product, as for example in fruit sherbet mixes or 
fruit whips. In any case, the amount of acid added should not 
he sufficient to lower the pH below approximately 5.5. At lower 
pH values foam volume was drastically reduced 

quality nonfat milk solids showed greater whipping 
ability throughout, but here too the polyphosphates tnproved thi 
foam (Table 2). With either sample of nonfat milk solids, 
increasing the proportion of solid to liquid in the reconstituted 
milk produced heavy bodied foams of reduced volume but 


greatly mereased stability 


TABLE 2 
Effect of polyphosphates on the whipping ability 
of high quality nonfat milk solids 
Added Polyphosphate solids Volume 


(4% of solids) inerease 


Control 
Hexametaphosphate 
lripoly phosphate 


Control 
Hexametaphosphate 
Pripoly phosphate 


While these high solid foams are very stable, their usefulness 
is limited by the chalky taste of the concentrated milk solids and 
in frozen products by the high lactose content. Sinee the greater 
stability is probably to be attributed largely to the increased 
viscosity, it would seem to be more practical to increase viscosity 
by addition of small amounts of a thickening or jelling agent 
rather than by large amounts of the milk solids 

Of several thickening agents tried, an Irish moss derivative, 
Krim-Kold (manufactured by the Krim-Ko Corp., New Bed 
ford, Mass.), soluble in cold water, proved most successful. The 


addition of 0.2 to 10 part of this vegetable gum to 100 parts ot 
high quality nonfat milk solids and 4 parts of a polyphosphat: 
resulted in foams of high volume and increasing = stability 
With the larger amounts of vegetable gum the foams were heavy 
bodied and showed no drainage after 24 hours of 
Foam volumes decreased slightly with the more viscous 

Sugar, up to 70 parts in 100 parts of nonfat milk solids, could 
be added to the milk before whipping with very little effect or 
foaming ability. Further amounts of sugar could be folded 
whipped into the foam 

No significant change was noted on the foam volume of cor 
trols of good quality milk stored at room temperature and under 
retrigeration for 542 months and of poor quality milk solid 
stored at room temperature for 9 months. The effect of the 
polyphosphates on foam volume was the same as before storage 
The percentage of draining mereased slightly except in a few 
instances 

Utilization of milk foams in food products. J hie fact that 
combinations of nonfat solids and polyphosphates constitute a 
stable meringue powder makes possible the formulation of a 
wide variety of prepared mixes. A basic meringue powder 
might consist of the following proportions: 100 parts of nonfat 
milk solids of initial high foaming ability, 3 parts of hexameta 
phosphate, 70 parts of sugar and 0.5 part of Krim-Kold. The 
addition to 100 parts of this mixture of 250 to 300 parts of water 
results in a solution which may be whipped immediately to +4 
foam stable tor many hours, which may be combined with pureed 
fruits, fruit juice concentrates, cooked starch pastes, ete In 
creasing the proportions of water soluble gum and sugar gives 
a heavier bodied foam. Aciditied meringues (1 part citrie acid 
to the basic meringue powder) will set in a slow oven to a 
ceptable meringue shells 

The meringue has several limitations which must be kept i 
mind im compounding formulas for its use Phe fact that the 
foams become unstable below pH 5.5 is an important point i 
combining with fruit juices. For example, the addition of suffi 
cient lemon juice to give an acceptable lemon flavored sherbet 
resulted in a mix of pH 4.4, on the acid side of the tsoelectric 
point of casem. Stable foams did not form and the polyphos 
phates were detrimental at this pH. Furthermore, the toam- 
could not be combined successtully with cream or whole cee 


fat mterteres with such protem foams (/ 


Whipping Ability of Dried Whole Egg 


Dried whole egg meringue with added polyphosphates. 
lo determine the whipping ability of dried whole eggs 24 2 
egg powder were reconstituted by making a paste with 24 ml 
distilled water and then gradually adding the remaining 4&8 ml 
(total of 72 ml. distilled water). To this 50 g. sugar, 7 ml 
distilled water and & ml. lemon juice were added (1/4). This 
was heated slowly (10 minutes) to 68° C. in a water bath and 
beaten in a water bath at 75° C. for 10 minutes, using hig! 


speed. Volume was measured as betore 


TABLE 3 


Effect of polyphosphates and storage on foam volume 
of whole egg meringues 


Optimum 
phosphate 


Storage Storage 


Poly phosphate 
trie tempera used in dried 


(weeks) ture ncrease 
CER 


Kind of 


CRE 


Maximur 


Fresh 


Dried " none 
l hexametaphosphate 
tripoly phosphate 


tripoly phosphate 
none 

tripoly phosphate 


tripoly phosphate 
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TABLE 4 
The effect of polyphosphates on whipping ability 
of whole dried egg in sponge cake 
br 
Whipping Ability of Fat-free Soybean Flour 
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1 riginal volute 
\ ‘ vined by the addition of 7% 
DISCUSSION 
Phe improvement in whipping ability ot nontat nulk 
olids, dried whole ind fat-free sovbean flour 
rought about | he etaphosphate or tripolyphos 
yhate may he the dispersin effect ol the 
ompounds on the negatively charged proteins of these 
Iried food Vheir ability. to sequester caleium and 
etal 1 vhich interfere with dispersion and whipping 
e tactor «4 In addition they can combine 
lirectly with protein materials to torm more soluble 
rotem-detergent i} nthe alkaline side of the 
electric as yo thle also that the 
sphates can bri thout a partial hydrolysis ot pro 
‘ Uthough there seems to be no direct experimental 
dence for thi Proten vdrolyvsate ire known to 
( unusual toa 

\ttempt to den reater ¢ persability of dry 
nd egy proten e been inconclusive. | sing: the 
wthod of Ashwortl 1) for determination of 
wrsed residue, the pr quality null lids used in thas 
tua hie eda si t reduction from 8.0 to 5.5% 
ible maternal o1 dition optimum amounts ot 
exametaphosphate, but the good quality milk solids 
ith an initial residue of only were not sim 
ntl Miproved imi t espect Custards with 
ried evy to which he ielaphosphate Was added were 

moother and without the thick surface crust of und 
ersed ids chi te ti custards from the control 
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Factors in the Selection and Design of a Spray Dryer’ 


RICTIARD 


LASTER 


earch and Development Department, General | 


( Manuscript received kebruary 19 


It is only within the last decade or so that spray dry- 
ing as an operation in the food industry has grown from 
a highly specialized tool to a well-accepted unit opera 
tion utilized by evergrowing numbers of processing 
plants throughout the industry . This is shown in Figure 
| wherem the growth of compames engaged in the 


NUMBER OF 
MANUFACTURERS 


1932 195! 
YEARS 


Figure 1, Growth of companies engaged in the manufacture 
of spray drying equipment. 


manufacture of spray drying equipment is indicated at 
selected intervals starting with one company in 1932 
and rising to 13 in 1951] 


Presented at the Twelfth Annual Meeting of IFT, Grand 
Rapids, Michigan, June 10, 1952 


Spray drying” as compared to other drying opera 
tions is unique in that it combines a rapid drying evele, 
with short holdup times, and delivers a tinal product 
that is normally ready for packaging without any tut 
ther modifications. This paper will attempt to condense 
some of the fundamentals and offer an outhne tor an 
approach to be followed in selecting and designing spray 
dryers to meet the particular needs of the food industry 


ANALYSiS OF FUNCTIONS AND COST FACTORS 


As mentioned, in most cases the function of a spray dryer ts 

a) recover a solid in powder form from a solution or sus 
pension by removing the solvent. To achieve this an atomized 
liquid is exposed to a heated gas flow in a drying chamber. The 
gas medium has the function of supplying the heat tor evapora 
tion and in addition acts as carrier for the evaporated solvent 
vapor. (b) The second function of a spray dryer is to produce 
a dried powder having certain definite physical properties, such 
as density, particle size, color or rate of solutior 

functional analysis serves a convetent means tor 
defining the 2 major subdivisions of industrial application 
Under (a) the object is simply to dry the material without any 
special emphasis on product appearance or product charactert 


"In recent years several articles have been published on. the 
subject of spray drying. A very comprehensive treatment « 
the subject was made by FE. Seltzer and J. Settelmeyer in ofd 
vances m lood Research, 11 (1949) i survey of the 
field was presented by D. A. Smith in Chi ). Progress, 45 
(12) (1949) These articles and others ; mamly concerned 
with summarizing the various types of dryers and drying 


auxiliary equipment. Considerable literature is also becoming 
rapidly available on studying various phases of spray 


such as atomization, rates of drying, and dust recovery 
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Figure 2. Check-list of design characteristics 
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! ible advantage 


ive danger of “plug 

this type of atomization over spray t ‘ that Ie mecham 
cal shear is exerted on tl vhich is sometimes desirable 
from the product quality 

Variability in the feed solution can te ipensat or within 
limits by varying the speed of Wn r extreme variations 
a different bowl has to be u Hed w » normally results 1m 
some shutdown time peeds up to 50,000 
rpm. and theretore s id be dynamically balanced at regular 
iitervals to result im sé operation. Most atomizing dises have 
1 tendency to act as an air pump and therefore their action 
results in some product) aeration hich can be harmful from 
either the product quality or property standpormt 

Spray noccles are till come niversally used means ot 
itomization, mac eel, bra or stamtless steels, they are 
quite mexpensive and le replace. [i used on abrasive 
materials, the usetul hie «o nozzle can be increased by changing 
to a harder material ot mistruction wh a tungsten carbide 
sapphire or by altering a steel by m 
triding it. An enormeou itomization and capacity can 
he obtained by varying the ed pressure on the nozzle and the 
nozzle combination of either the he orthee, the body or the 
head. Spray pattern varie from a hollow cone to a 
fulljet in addition to as possible spray angles 

Considerable work 1 url in progress to study atomiza 
tion in an attempt te os particle size distributions with 
the wal characteristn | anid the pray nozzles 

Further efforts are needed the area of spray nozzle spect 
fheation Polerances presently maintained by most of the spray 
nozzle manufacturers are not close enough to cover the needs 
ola spray drying operation where close particle size control ts 
required 

lable 2 shows capacity tests made on a series of new hollow 


cone nozzles ordered under manutacturimg specications 


TABLE 2 
Capacity tests of spray nozzles 


le N Rate GUM 


Using these numbers as an index of nozzle uniformity 
readily be seen that this type of variation cannot lead te 
weurate quality control ot the product 

Column 3 of Fiwure 2 lists types of air motion. The maim 
factors to consider in evaluating the various alternates are 
produet-sticking tendenere wid possible particle breakage \ 
tendeney for either one of these properties would make 
straight flow non-turbulent flaw more advantagecus 

The main advantage turbulence, brought about by 
either high velocities o introducing horizontal velocity com 
ponents, is more intimate mixing of the hot ai with the liquid 

Recent work (Adler and Marshall how king. T’roaress 
47 S515. 1951) has he obtained trom a 


variety of spray-cise 


more rapid drying and subsequetitly 
rht requirements 
Under column 4 of Figure 2 methods of heating 
presented, This ts strictly a question of economics 
quality. Economics are largely in favor of direct heat, and 
hould be used whenever no danger exists of the products ot 
combustion affecting the product quality. It has been our expert 
that if proper combustion takes place in a well designed 
furnace with a well-balanced ai system no off odors or flavors 
due to products of combustion are imparted to the product 
Selection of fuel depends largely on the locality 
In column 5 of Figure 2 types of air handling systems are 
shown. Driers signed to use a single exhaust fan normally 
operate under a slight vacuum in the drying chamber Phi 
magnitude of the vacuum depends on the restrictions imposed on 
the air flow ahead of the drying chamber and the pressure drop 
the air distribution systems. The disadvantage of this 
f design is twofold. It often leads to a more expensive 
dryer design to withstand the vacuum and secondly some air 
leakage into the drying system will usually oceur thereby de 
creasing the overall plant. efherency This etheiency decrease 
takes place because some of the heat input has to be utilized t 
heat up any at leakage to the temperature of the exhaust gases, 
thereby decreasing the amount of heat available tor evaporation 
An added disadvantage of excessive air leakage in a single 
exhaust fan system is a noticeable capacity decrease due to th 
fact that less heated air is drawn into the tower. A system ol 
balanced fans with a blower at the air inlet and an exhaust tan 
designed to maintain a static close to O” in the dryer over 
comes these difficulties. Pressure conditions im the drying cham 
ber can be controlled to within 0.01" of H.O by installing 1 
expensive and automatic control systems 
Operational controls are listed in column 6 of Figure 2. Thi 
need for instrumentation and automatic controls depends entirely 
on the process and product demands. A system of outlet tem 
perature controls is often” sufficient to control the product 
moisture content. Feed rate or atomizing pressure control 1 
often advisable in eases where constant product granulation ts 
required, An added instrumentation feature that has often aided 
in the production control of our drying plants is the use of a 
wattmeter on the fan motor to indicate the airtlow at all times 
Phis type of mstrument makes it easy to spot variations mi alt 
How which in turn affeet product quality and drying capacity 
Column 7 lists methods of product separation. The separatiot 
of powder from the air stream can be accomplished by designing 
the drving chamber in such a manner that some fraction of the 
product will be separated in the drying chamber proper. Thi 
is normally accomplished by either imparting rotation to tl 
urtlow or by some mechanical means of battling the air to cause 


i change in direction of the air stream. Product separation mu 
the tower is normally made use of in cases where subsequent 
product handling might cause excessive breakage Separi 
of this type will invariably result in a particle size traction 
obtaining a coarse product from the dryers and a much 
product from subsequent separation equipment 
In those cases where particle size and contact time ™ 
ire of limited importance, the recommended system ot 
is to pass the powder and air stream to a sepat 
covery system, The advantage of this system is thi 
oduct stream is obtained and it also lends itself to mor 


possibly more complete drying 


recovery systems have to be carefully selected 


f collection efheiency and pressu drop. In those case 


] 
where dust losses to the atmosphere are prolubitive trom eithes 
in economic or 4 nuisance standpoimt, recourse to a secondary 
collector such as a bag house, a wet collector or an Aerodyne 


should be taken 


FINAL STAGE—THE PILOT PLANT TEST 


Having considered all of the above points the pre 
liminary outline of a design can be obtained. The 
process should then be tested on pilot plant equipment, 
choosing the type of pilot plant dryer on the basis of the 


above considerations. The pilot plant dryer should be 
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large enough so that the tvpe of atomization used will \s a by-product t es on rates of drving wall 
he comparable to that used in the production model ni me tundament vik on the mechanism 
with the sole exception of capacity. Capacity scale-ups f the drvu ' ct ( the work carried 
exceeding to 30 hould rarely ittemnted \ t ur laborat tr ne difference m 
ne to ten scale from pal t plant data t plant capaci the drving be rit etergent formulation 
te ead tot ( nservative result \n ideal ed t et 

ituation for extrapolating pilot plant data on atomuza rom thre I] es it he seen that a drop 
tion is to pert the tests on a given spra 1 and let nthet cl ! ictually expands 
to design the production unit se that the desired capacity in the course of dt re 4 \ droplet of roasted 
is obtained by using several nozzles of the same type vheat extract dri er sil r conditions shrinks im 

In the case where a centrifugal 1s used in «ht rm 

pilot plant tests it is important to retain the same cen 

trifug | force in the final scale up It is also advisable 
to aim for the same liquid loading per square toot ot soo} 
dise surface in designing the atomization system for thi 
plant wnt. Correlations on the effect of feed rate varia é 
tions on centrifugal atomization indicate the drop size 
to vary directly as the feed rate to the 0.2 power. (dec 

riedman. Glucker., and Marshall, Chem. Jeng. Pro 


VOSS 48, | | 1952.) 


( onside rable confusion exists in cle the dimet 


of the drving chamber. The objective ts mainly t 
tnake the tower big enough to dry the large st droplets if 
or by maintaining a minimum particle hold-up time Y 
\ssuming constant atomization in both the pilot plant J 
and plant drvers the diameter of the tower can be ce / 
signed by maintaining constant linear air velocities Pl 
Several empirical relationships have been developed 300 400 $00 600 700 600 
to arrive at the volume requirements of a spray tower ‘ AMETER AFTER ORYING - MICRONS 
\ Oe \ Chamber volume (cubic tt.) Figure 4. Detergent formulation. 
() \verave volumetric gas rate 
(cubic ft./min. ) 
()verall average contact (mi 
} 
ha toy be avatlable ilue cat be obtamed tron 
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correlat ! lather 1 ethod vill it best re sult Wi : 
RON 
ipproximation of the hamber Volume without givi 
any information on the relative dimensions of height 
diametet resent! thi miormation can onl be ob 
tained b ing experience factors to the desig 50 6-428 
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Effect of the Removal of Glucose by Enzyme Treatment on the 
Whipping Properties of Dried Albumen‘ 


VGNES FRANCES CARLIN anp JOHN ¢ 


earch and B 


/ non / 


erupt 


described for the use of a commercial 
preparation in the production of a glucose 
albumen on a The functional 
properties of the rehydrated enzyme-treated albumen 
were determined, The use of an enzyme complex con 
sisting of glucose-oxidase and catalase appears to hold 
promise as a method for removal of glucose prior to 
the drying of egg white. Under the experimental con 
ditions employed, the treated dried albumen rehy 
drated readily and had no off odors or flavors. The 
angel cakes made with the rehydrated enzyme-treated 
egg white compared favorably in volume, texture and 
flavor with angel cakes made with frozen egg white. 
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albumen and the results obtained when angel cakes were 
made to test the whipping properties ol this glucose 


free albumen 
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TABLE 2 
Effect of amount of cream of tartar in angel cake formula 
on beating time and specific gravity of meringue 
and on pH of cake 


ete 


TABLE 43 
Results of triangle tests in which a panel of seven judge 
compared the flavor of various samp'es of angel cakes 
made with rehydrated or frozen egg whites 


particular 


TABLE 1 


Effect of amount of cream of tartar in the angel cake formula 
on volume, pH, and flavor scores of cakes made 
with frozen egg white 
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formula: these cakes had a volume only 307 lower than 
that of the control cake (igure 1) Llowever, the pli 
of the angel cakes made with rehydrated albumen and 
0.23 9. of cream of tartar was higher (6.3) than the pl 
of 5.3 for the control angel cake (| tre 2) 
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Figure 1. Effect on the cake volume of variation in amount 
of cream of tartar in the angel cake formula. 
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Figure 2. Eftect on pH of variation in amount of cream of 
tartar in the angel cake formula. 


\ panel of 7 judges carefully selected and trained was 
given a series of triangle tests in which the various angel 
cakes made with frozen and with relivdrated enzyme 
treated egg white were evaluated for flavor. The 12 


comparisons that were made are listed in the left-hand 
column of Table 3. The results of the subjective evalua 
tion medicated that the pudges were unable to distinguish 
hetween the flavor of the control angel cakes and that 
oft cakes made with rehydrated enzvme-treated albumen 


that contained 0.23 g.. O45 g., or 0.67 g. of cream of 
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tartar in the formula Also, the typ of acid used 
adjust the pil of the albumen at the time of treatme 
was not found to produce a significant difference in the 
flavor of the angel cakes made with the rehydrated 
enzyme-treated albumen (Table 3, last 2 comparisons 
in left-hand column ) 

In the ranking tests, the judges preferred the texture 
and flavor of the angel cakes made with rehydrated 
enzyme-treated albumen and 0.23 9. or O.45 8. of cream 
of tartar in the formula to that of cakes contaiming 
lower or higher levels of cream of tartar \pparently 
the acid used to adjust the pli of the liquid albumen 
prior te the enzyme treatment reduced the amount of 


cream of tartar required for optimum cake flavor 
| | 


SUMMARY 


\n enzyme preparation was used for the production 
of a glucose-tree dried albumen, and angel cakes were 
made to test the whipping properties of the rehydrated 
white Under the conditions emploved, enzyme 
treated pan-dried albumen rehydrated readily and was 
free of any objectionable odor or flavor 

Results indicated that the rehydrated albumen was 
similar in the properties tested (beating time and spe 
cific gravity of meringue, pil, volume, and flaver of 
angel cake) whether hydrochloric or tartaric ac wl was 
used to lower the pl of the raw liquid evg white before 
the enzyme was added 

The angel cakes made with rehydrated enzvin 
treated albumen and 0.2. of cream of tartar in the 
formula compared favorably in volume and texture to 
the control cakes Subjective evaluation indicated that 
there were no significant differences in flavor between 
the control angel cakes (made with frozen egg white 
and 0.90 ¢ cream of tartar in the formulay and cakes 
made with rehydrated enzyme-treated egg white wher 
0.23 go or O45 g& of cream of tartar was used in the 


formula 
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The Effect of Sweetened and Unsweetened Foods 
on Stainless Steel Cooking Utensils 


JOHN H. CASON anp CHARLES F. PO! 


(3 


( Manuscript receive 


The corrosive effects of acid foods, with and with- 
out added sugar, were determined on stainless steel 
cooking utensils. The addition of sugar to acid foods 
causes a sparing effect on the corrosion of the utensils. 


In a previous study in this laboratory, Poe and 
Nvholm (3) determined that acid foods had very little 
effect on stainless steel cooking utensils. Also, these 
investigators found in some instances that the juices 
highest in sugar content dissolved less iron and chro 
muum from the cooking utensil. Similarly, the action 
of some dilute organic and inorgamic acids on stainless 
steel strips was investigated (2, 4). Of the acids used, 
oxalic acid in normal concentration was the only or 


yanic ac id which had any eat effect on the stainless 


v1 
steel strips when they were boiled in this acid for 30 


niunutes daily for a period of ten weeks In the present 


research the effects of the same truit puICces, sweetened 
ind unsweetened, were tried on ditterent brands ot 


stainless cooking utensils 


METHODS AND PROCEDURE 
All of the fruit pure wed im this research were unsweetened 
canned juices The stamless steel utensils used were tandard 
stock varieties and were furnished by ditferent manutacturer 
The composition of the stale steel used tor the manutacture 


of the cooking utensils 1s approximately 18[ chromium, 8 


nickel, and 740¢ trot 


The juice was measured into each pat wid cated to the 
boiling poimt over an open flame Phe covered pans then were 
transterred to a steam hat ind the contents were allowed t 
simmer for exactly one-halt ur I hie riginal volume wa 
restored by the additror i listilled water ind the cooked 
uices were placed im stoppered flasks and stored in the refriger 
itor until analyzed. With the tirst juice used, separate cooking 
were conducted tor the sample ot pure juice; the jurce contamn 
5%, 10%, and 20% IC TOSE ind tor the juice containmmge 100% 
glucose. With all subsequent samples of juice, tests were made 
only with the original junec and with those contaming 10% 


ured into platinun 


dishes, evaporated to dryne on a steam bath, charred and 
ashed in the electric furnace at a temperature of approximately 


O50 4 Phe ash was m all mstanees analyzed for iron, and, 1 


TABLE 
Iron dissolved from stainless steel utensils by sweetened and unsweetened fruit juices 


K i 
Sweet 
Sweet 
te 

weete 1 
t 
\verag 


ee 
December 15, 1952 
instances. for moa Snell colorimetri 
methods were used for t letermination of iron, chromium 
i ickel 
EXPERIMENTAL RESULTS 
The first set of experiments « ted of determining the 
tlects of added sucrose eli ‘ cor ive effects 
ipetruit purce on staiile tee] ute Phe results of these 
periments are givel lable 1 Phe amount of mon that 4 


TABLE 1 
Iron dissolved from stainless steel utensils by grapefruit juice 
containing different percentages of sugar 
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halt of the amount of the tron 4 issolved with juice conmtamine 
! a wit thie rigital wrose and ghucese 
10% amounts show ay itely the same retarding effect 
Fable 2 are sl wrt re iit the effect of Corrosto 
by the origmal ind tl ‘ tal oft added sucrose 
each imstance the etened ju | Ives much le ren 
irom the utensils thar the u tered puree lhe average 
ults tor all the utes of iron 
t original juice and 1.60% tor the vectened puree 
ver 540 reductiot rt \ fleet bw the weetened 
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TABLE 3 


Chromium dissolved from stainless steel utensils by 
sweetened and unsweetened fruit juices 


sweetened 


eetened 


Number r to jeret wands of utensils 
effect of the sugar, so the ppm. referred to m the tables are 
on the basis of milligrams of metal dissolved per kilogram of 
pure puree after correcting tor added sugar 

\ study of the tables shows that the addition of sugar to fruit 
juices has a sparing effect on the corrosion of stainless steel 
utensils. We noted that the amounts of iron, mickel, and chro 
nium dissolved were not in the same proportions as these 
clements existed in the staimless steel used in the manutacture otf 
the utensils. No measurable amount of nickel was dissolved by 
any of the juices 

In order to determime whether or not the corrosive effect had 
any relationship to the amount of acid present, titrations were 
made for acidity on each juice. The results are reported in 
lable 4 in ml of N NaOH required to neutralize 100 ot 
juice, In studying Tables 2 and 4, it is discovered that there is 
little relationship between acidity and corrosive effeet. The two 
jumes, prune and pear, showing the least amounts of titratable 
wility, dissolved the largest amounts of tron trom the utensils 


TABLE 4 
Acidity of unsweetened fruit juice 


required 


tor 100 of puree 


mil 


These two juices also have a slightly greater amount of natural 
sugar than do the other three juices used. In a previous investi 
gation (J) with aluminum utensils, the acidity of the truit putes 
and the corrosion correlated much more closely 


CONCLUSIONS 


1. The acid fruit juices tested show a slight corrosive 
action on the stainless steel utensils 

2. The acidity of the juice and the corrosive effect 
show little relationship 

3. Unsweetened juices dissolve more metal from 
utensils than do sweetened juices 

4. The corrosive effect of sweetened juices decreases 
as the concentration of sugar increases. 

5. Acid juices dissolve more iron than chromium of 
nickel from stainless steel utensils in relationship to the 
amounts of these elements present in the stainless steel 

6. No measurable amounts of nickel were dissolved 
from any of the utensils. 

7. The amounts of iron, chromium, and nickel dis 
solved are not believed to be great enough to be of con 
cern from the health standpoint 
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Measuring Discoloration of Food Purees in Glass Tubes’ 


GIDEON LIVINGSTON 


Department of blood lechnoloay. University 


wp ROBERT J. VILECE* 


of Massachusetts, .dmherst, Massachusetts 


(Manuscript recetved Mareh 2, 1953) 


A rapid and objective method to measure the rela 
tive darkness of pureed foods in test tubes has been 
investigated. Removal of the puree from the tube is 
not required, and results are available immediately. 
The correlation between results obtainable by this 
method and an ordinary reflectometric method was 
studied and found to be satisfactory. 


In the course of an investigation of the nonenzymatic 
discoloration of certain processed fruits and vegetable 
products, the need was experienced for a simple ap 
paratus capable of measuring objectively the darkening 
af samples of food purees in glass tubes ieurred during 


storage. Since darkness readings were required at 


* Contribution No. 884, Massachusetts Agricultural Experi 
ment Station 
"Present address: Quaker Maid Company, Brooklyn, New 


York 


regular intervals during the storage period, it was neces 
sary to measure through the glass: wall of the test tubes 
\ photographic method designed for the same purpose 
was recently deseribed by Eolkin Although this 
method provides an objective means of evaluating the 
discoloration of pureed foods, it requires elaborate and 
expensive equipment and involves time-consuming 
manipulations 

\n alternate method, which has been in use in this 
laboratory for 2 vears, employs a direct measurement 
with a photoelectric reflection meter. Since most instru 
ments require the material to be placed upon or beneath 
a glass slide, it 1s usually necessary to remove a portion 
of the sample whose reflectance is to be determined 


* Kolkin, Dave Kelative Color Evaluation of Food Purees 
Using Black and White Photography. food Technol., 6, 214 
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MEASURING DISCOLORATION OF FOOD PUREES 273 
Under these circumstances, the sample to be measured ried out. The materials included powdered magnesium onxide 
cannot ordimarily lye kept tor further observation with irl iCh i nit prepared the labora 
14% tory and stored under varying conditu tor different periods 
out additional treatment to prevent spoilage. Further oe 

more, the removal of the puree from the container and iv xperiments was pre 
its transfer into a cuvette or onto a slide represent a pared by coating an alumonut ib with the smoke from a burn 
tedious operation in the examination of a large number magnesium ribbor rr ce Wi the official standard 
1 1 633 m-50 of the Technical A thew i the Pulp and Papes 

of samples. Inasmuch as many of the experiments 

( try 


utilized standard size test tubes for the storage of the 
uurees, It was found useful to adapt a Vhotovolt" re 


flectometer to the measurement of darkening of samples 


in the actua storage tubes 


APPARATUS 


Several typ 4 test tube holders. designed tor use with the 
ea if ia Model 610 | itovolt Reflection Meter Were 
t satisfactory one, illustrated i 
igure is made f i block 9 em. x 9 em. x 3.5 


Figure 1. Photovolt Reflection Meter with search unit and 
test tube holder, showing a tube of puree in position for meas- 
urement. Lower right, bottom row: additional masks with 
round and slit type apertures. Upper row: Munsell paper 
standards. 


em. lel the tul horizontal hole 18 mm, n 
diameter rilled, OS om rom the top surtace \ vertical 
rece en «chameter, tal t to the tube track was 
nm the toy tl vd cot thre earch unit \ 
of metal disk em. it iameter. were cut from 0.0015 in 
(0.0037 tee] late \perture if cditferent sizes. botl 
ircular al the slit type, were cut in the center of the disks 
Protruding lug n the re corresponding te mall holes 
drilled near the iter edge of the disks insured a tixed position 
lor thre lisk ol 1 ‘ | holder ind the disks were 
prayed with flat black paint to minimize any stray reflection of 
| reflect t t sual manner, the 
val t i te 1"! eflectanec ith a color 
tandard \ i t relatiy darkme ot om 
et t tul htest pures vere used 
kor stor lunsell paper standards were 

sed tor calibration | stat ! could be titted into a cleat 
test tube and used im the ! r could be used flat outside the 
hele t ( eri the standard with a 
isk i 1 t thie aly 
effect or narrowing considera the range of difference in dark 

Cu 
EXPERIMENTAL 

\ rity t ed to t tive Ver-all Use 
i 1 t ip] the tube 
Mar ict 1 by the t t it Madisor 


RESULTS AND DISCUSSION 

Relationship between area size and reflectance of 
white surface. Inasmuch as any reduction in the size 
of the light spot from the search unit of the reflectometet 
decreases the amount of reflected liglit falling on the 
photocell, thereby diminishing the electrical current 
venerated by it, there are detinite limitations to the 
extent to which the instrument can be used to measure 
the reflectance of small areas 

Phe search unit of the Model O10 hi tovolt’ Retleetion 
Meter is designed to measure a circular area 5, in. im 
diameter, Theoretical considerations would lead one to 
expect that any reduction in the size of the area ot a 
surface exposed to the light source would 
result ina directly proportional decrease in the quantity 
of light retlected. ‘To check the validity of this premise, 
a series of 5 black masks with circular apertures ot 
ditferent diameters were made. With the imstrument 
set to 100 for a white surface ( Munsell 9: SO% Re 
flectance of standard), the reflectance of the sani 
standard with the masks was obtained. The resulting 
data, plotted against the area exposed, are presented im 
Figure 2. It may be seen that the calculated and ob 
served values differ slightly even when a mask with an 
aperture of 14 in. was used \Ithough each experi 
mental value represents an average of 12 observations, 
it should be stressed that good reproducibility was ob 
tained, the average deviation being 0.570% Kk 

Relationship between concentration of dark con- 
stituent and reflectance of mixtures in glass tubes. 
Inasmuch as the present technic is concerned wath the 
of pureed 


measurement of darkening im various typ 
foods, it was of primary interest to determine the limits 


of applicability of the method. To accomplish this, 4 


Figure 2. Relationship between area of white surface ex 
posed to Reflection Unit and calculated and observed reflectance 
values. 
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series of mixtures of ditterent degrees of darkness were 
prepared by diluting a dark component with a lighter 
one, so that different concentrations of the dark con 
stituent were obtained. The mixtures used were: (a) 
carbon black and powdered magnesium oxide, (b) 
storage-darkened applesauce and fresh frozen apple 
sauce, (¢) storayge-darkened carrot puree and fresh 
frozen carrot puree, and (d) storage-darkened green 
bean puree and fresh frozen green bean puree. Results 
were plotted as illustrated in Figure 3. In each case, 
the darkness of the mixture increased very rapidly 
initially as increments of the dark constituents were 
added. A point was very rapidly reached, however, 
when a higher concentration of the dark component 
only slightly increased the over-all darkness of the 
mixture, This was most evident in the MgQ)-C mixture 
Green bean puree showed a lesser, but more umiform 
loss in reflectance as the concentration of dark puree 
was increased. In all cases, this effect was quite ap 
parent visually 


Percent 


Percent Lert Constituent 


Figure 3. Reflectance of mixtures of : 1. Darkened and 
fresh green bean puree, 2. Darkened and fresh applesauce, 
3. Darkened and fresh carrot puree, and 4. Magnesium oxide 
and carbon black. 


Graded discoloration of pureed foods in glass tubes. 
Where oxidative darkening of food purees is involved, 
it is generally found that the most intense discoloration 
eccurs near the upper surface of the puree. This type 
of discoloration, referred to as “ring browning” ot 
“yraded discoloration” can be measured very readily by 
the Photovolt Reflection Meter with the test tube holder, 
by using a '4 in. shit aperture mask. Retleetance of 
'y in. bands along three year-old tubes of apple, bean 
and carrot purees were plotted against that distance 
from the surface of the food as illustrated in Figure 4 
(areatest discoloration is noted im the pureed carrots, 
least for pureed apples. In all cases, instrument 
reading of KR corresponded to Munsell standard 
10 YR 4%, with mask and Of R to SYR 3, with mask 
No filter was used 

Relationship between tube method of reflectance 
measurement and conventional method. \s previously 
indicated, the conventional use of a reflection meter for 
the measurement of puree color or darkness, involves 
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Figure 4. Reflectance of storage darkened purees of: 1. 
Green beans, 2. Carrots, and 3. Apples in glass tubes, at indi 
cated distance from the surface of the puree. 


its removal from the container, its transfer to a suitable 
cuvette and its measurement through a glass slide. In 
this manner, the full area of the search unit's aperture 
may be used, close contact between the unit and the 
sample is achieved, and a uniform and flat surface is 
obtamed. To compare the reflectance values obtained 
by the standard method with those obtammed on the 
amie purees m test tubes, the reflectance of 10 concen 
trations of darkened applesauce was measured im both 
ways. Results presented in Figure 5 indicate a good 
correlation between the 2 methods 

Further data were obtained using 30 tubes of pureed 
carrots prepared and stored under various experimental 
conditions to show different levels of discoloration. In 
each case a top and bottom reading was obtamed on the 
tube by a '4 in. circular aperture mask. The contents 
of the tube were then carefully removed and reflectance 
readings obtained first on the uppermost portion and 
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Refieotence (in ©) of Apple Puree in Glees Tubes 


Figure 5. Relationship between reflectance values obtained 
for mixtures of darkened and fresh apple sauce by measure 
ment in glass tubes and on glass slides. 
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VWEASURING DISCOLORATION OF FOOD 


st on the lowest portion of the puree The values It should be noted that the usefulness of this method 
obtained were integrated into Gne discoloration value is by no means limited to the tvpe of observation de 
o thr lowing formula scribed herein. This technic is well suited to studies of 
DI. = 10 (ERD. + EBD.) discoloration or color changes in any type of com 
minuted food product. Given color changes can_ be 
followed by using the proper color filters in the search 
I-tlective Ring Discoloration unit of the reflection meter 
B.D thective Body Discoloration 
SUMMARY 
Ihe I-tteetive Ring Discoloration is the ditferenes \ photoelectric reflection meter, equipped with a 
hetween the reflectance of the bottom and the top lavers special holder, for the measurement of darkening of 
of the puree in a tube Phe I¢tteetive Body Discolora food purees in glass tubes was evaluated. The method 
tion, which is the difference in reflectance between thi was found to be extremely rapid, simple, and as accurate 
bottom puree ol the sample tube and the original pure is the conventional method requiring ren val of the 
at the start of a storage period, Is a measure of the samples from their tube ludiciously selected color 
nonoxidative “body” or “diffused” discoloration which filters could adapt this technic to the measurement. of 
the puree has undergone . changes in the color of purees 
Phe data on the carrot tubes were analyzed statisti 
cally, and a correlation coetticient of 0.9752 was ob Acknowledgments 
tained, indicating the close correlation between the two Phe assistance of Dr. LS. Fagerson in evaluating certain 
methods phases of this work ts gratefully acknowledged 


The Use of Glucose Oxidase in the Processing of Foods With 
Special Emphasis on the Desugaring of Egg White’ 


ROBERT R. BALDWIN, H. A. CAMPBELL, REINHARDT THIESSEN, JR., 
Wp GEORGE |. LORANT 


Manuseript recenved September 3, 19 ) 

The Deoxygenase enzyme system first supplied by glucose by molecular yveen te an acidic material which he 
the Vita-Zyme Laboratories, and now manufactured found to be glucome acid, Franke and Lorenz ( prepared 
by the Takamine Laboratory, has found commercial the enzyme in greater purity and found that hydrogen peroxide 
application in the food industry. This enzyme system vas formed when this enzyme was allowed to act on glucose 
contains glucose oxidase and catalase, and consequently hey al iweested that the enzyme was a. flavo-proteim 
in the presence of molecular oxygen brings about the ( Ithard et 3) prepared the enzyme trom Penteilliam 
oxidation of glucose to gluconic acid. The Deoxygenase noftatum in much greater purity and named it notatin. Von 
enzyme system is applicable to food processing involv- irugger ef al. (1 dependently puritied the enzyme and called 
ing (a) the exhaustive removal of oxygen in the pres it penicillin B. They suggested that the prosthetic group was 
ence of an excess of glucose, and (b) the exhaustive Woxazine-adenine dinucleotide ind this was detimtely proved 
removal of glucose in the presence of an excess of by Keilin and Hartree (7] 
molecular oxygen. Results of experimentation and de It is now generally conceded that glucose oxidase, notatin 
velopment work in applying Deoxygenase to the de nd penicillin Boare one and the same enzyme which oxidizes 
fugaring of commercial size batches of egg white are rh e to glucome acid and hydrogen peroxide in the presence 
given in detail. t molecular veo d water Phe enzyme is actually a 

lehydrogenase nice t has bee hown by Bentley and 

In 1948 an enzvine preparation known as Deoxyge euberger that the oxyget the produced hydrogen 

was brought to our attention by the Vita-Zvime xygen and that the 

mie tulvze thre transtier of hvdroget from glucose to 

Laboratories, Inc. of Chicago, Whines. The active com ; | formation of hydrogen peroxide is supported by 

ponent oft this enzvine preparation were glucose oxidase fact that peroxide has hee found im reaction 

ind catalase vstem has been prope sed for the roducts formed im the at Catala / The first product 

removal of oxvgen or the removal of glucose from) food — aie lactone which changes hy non 

, ” itie hydrolysis to ¢ w acid, The bactericidal activity 

product t the enzyme ( the peroxide formation, WKeilin and 

HISTORY itortvce } by noting the oxygen uptake, have used glucose 

In 1928 Mutles liscovered an enzyme im xidase to dete ine, quantitatively, glucose of biological ma 

hich called glucose oxidase erial The ¢ cose ise cnzyine in be used for the removal 

He Ved t t 1 br ught il ut the oxidation ! KVuel oor thie ret \ pli if olution hoth 

if re the producing glucome acid 

This paper was presented at the Institute of Food Technol Characteristics of the Deoxygenase enzyme system. 

ts mect it Grand Ray Mich., June, 1952 oD genase ¢ rie ten terms of equations ts 
[de ist the trade name of the enzyme preparaty ‘ Figure | 

by the Vita-Zvme Labhorators (hy if rdance it these equat thie erall effect is the 

if new manufactured by lakamine Laborators glu e to glu wid molecular oxygen m 

Clifton, N the presence of the ¢ me I he rogen peroxide formed 4 
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(Oxidase 
» (,luconn 


Catalase 
Ha) » HA) + 


Figure |. Equations defining the Deoxygenase enzyme system. 


broken down in the presence of catalase in the Deoxygenas 
enzyme system to yield molecular oxygen, making it available 
tor the oxidation of additional quantities of glucose. Keilin and 
Hartree (9) have studied the reaction in the presence of catalase 
They showed that the oxygen uptake ts equal to the theoretical 
amount required for the oxidation of glucose to gluconic acid 
and have used this system as a method for glucose determina 
ton 

Glucose oxidase preparations, obtained from various sources 
shich have not been highly purified differ somewhat im their 
peciheity m regard to the sugars which are oxidized and the 
rates at which the oxidation takes place. The enzyme isolated 
from plant material, haseolus radiatus and Phaseolus mungo 
wted on galactose and mannose but not on fructose or xylose 
(11). The enzyme trom 4 niger acted on mannose, xylose and 
walactose (16). Glucose oxidase trom a Pemeillium preparation 
was reported to have the following reaction rates (4/)° Glucose 
1, galactose, 0.14, mannose 0.07. This relatively high galactose 
value was explamed by the authors as probably due to impuri 
ties im the galactose. Crude enzyme preparations show some 
minor differences im speesicity 

Keilin and Hartree (/0) tabulate glucose oxidase reaction 
rates tor a great variety of sugars using a purified preparation 
of glucose oxidase (80-90% pure) 

The spectheity of the Deoxygenase preparation, in regard to 
the types of sugars oxidized, was found to be as shown im 
lable 1 

The activities found using Deoxygenase with various sugars 
izree better with those reported by Franke and Deffner (4) for 
glucose oxidase obtained from of. niger than those reported for 
preparations trom other sources 

The optimum pH reported in the literature for glucose oxt 
dase activity varies from 4.2 to 7.8, depending upon the soures 
of the enzyme preparation (9, 14 \n investigation of the opti 
mum glucose oxidase activity of the Deoxygenase system of 
enzymes indicates an optimum m the range of pH 5 to pH 6 
When using glucose or liquid egg white as a substrate, the 
changes in glucose oxidase activity of Deoxyvgenase with changes 
in pH are as indicated in Table 2. It is noted that there is an 
optimum pH with the buffered glucose substrate and with the 
egg white in the range of pH 5 to 6. However, the pH curve in 
the case of the pure glucose solution reaches a peak more 
abruptly In these experiments the concentration of glucose in 
the pure sugar solutions was 0.125 molar whereas in the egg 
white it was only 0.0172 molar mitially 

Keilin and Hartree (1/0) have discussed the kinetics of glu 
cose oxidase catalase enzyme systems. Working with 80° to 
00° “pure glucose oxidase, they have shown that the tempera 


TABLE 1 
Deoxygenase reaction rates 
Activity 


pitt (0). Uptake, 


Relative 
Nctivity 


Initial Sugar 
( oncentratiron 


The reactions were run im phosphate citrate butler, except those at 
plt & and pH 9 which were run im glycine sodium hydroxide buffer 
Nctivities were determined m an sphere of oxygen by standard 
Warburg techniques and expressed croliters (al) of oxygen absorbed 
ler the conditions of the 
The reaction rate was determined ’ minute pertod starting about 
1S minutes after the enzyme additio calculated as al. per hour. Ih 
the case f mannose, the rate was « mined for a 45 minute period 
tarting about 1S minutes after the enzyme additir 
Conditions of reactior ig ml. sugar selutron mi 
per minute mm standard War 


xvgenase, 1.0 ml buffer 


burg ipparatus 


TABLE 2 


Effect of pH on the activity of Deoxygenase in egg white 
and pure glucose 


r and 
lard Wart 

ture coethcient for the enzymatic oxidation of glucose to glucomi 
acid falls off rapidly with rising temperature. Oxygen uptake 
was determined by using 12.5 ag. glucose oxidase, 0.1 ml. cata 
lase, 0.2 molar phosphate buffer pH 5.6 and determining oxyger 
uptake in wl. per 5-minute reaction period. Under these condi 
tions, the temperature coetficient for the enzymatic oxidation of 
glucose to gluconic acid in air at O ©. is 2, while at 30° ¢ 
(86° FF.) the temperature coefficient is 1.06. Since oxyger 
reactant m the conversion of glucose to glucome acid 
apparent that the availability of oxyg the solutions 
important factor im determining the reaction rate \t 
(102.2° F.) the reaction rate is nearly 2 higher wher 
run im oxygen rather than air under the same experimental 
conditions (10 The addition of hydrogen peroxide to the re 
action mixture is a convenient method of supplying oxygen for 
the enzymatic oxidation of glucose to glucomie acid. The ettect 
on rate of reaction of the enzymatic oxidation of glucose c“gke 
white in the presence and in the absence of hydrogen peroxide 
is shown in Figure 2 

In dilute glucose solution, the oxidation of glucose to gluconi 
acid in the presence of Deoxygenase ts a first order reaction wit! 
respect to glucose In Figure 3 is plotted the imitial reaction 
rates against the initial glucose concentration These initial 
reaction rates were determined by plotting the logarithms of the 
rate of oxygen uptake at 5-minute intervals and extra 
polating to zero time. The fact that the poimts in Figure 3 
fall on a straight line indicates the rate of reaction is propor 
tional to the glucose concentration. As in glucose solutions the 
rate of ezymatic removal of glucose in egg white ts propor 
tional to the glucose concentration. In Figure 4 is plotted the 


logarithm of the glucose concentration ag: time of reaction 
The fact that this curve is a straight line indicates tnat thi 
desugaring reaction is first order in respect to glucose 

It also appears that the enzymatic oxidation of glucose t 
gluconn acid im the presence oft Deoxveenase oa first order 
reaction with respect to the enzyme. In dilute enzyme solutior 
(up to 0.005°° deoxyeenase, dry basis), the rate of oxidation 4 
directly proportional to enzyme concentration 

Deoxygenase assay. Ihe Vita-Zyme laboratories have de 
tned a unit of Deoxveenase activity amount of enzyme 
which will take up oxygen at a rate « 1 per munute under 
their conditions of assay 

In our investigation we have evaluated Deoxygenase prepara 
tions im respect to the glucose oxidase activity as determined 
by oxygen consumption under somewhat different conditions 
In this assay the oxidase activity is determined at pH 5.8 in ar 
atmosphere of oxygen with constant shaking on the Warburg 
apparatus. Since the Deoxygenase system of enzymes contains 
sufficient catalase to break down any hydrogen peroxide formed 
in the glucose oxidation reaction, the amount of 
sumed is related to the amount of sugar oxidized 


| 
27) FULLY, 1953 
h 
hr 
Commercial Frozen Egg White Contarnirts 
Natural G ‘ Surft & Compar 
Ke 478 
‘ 
4 
Molar Glu Solution (Init 
( oneentration) 
Phosphate citrate buffer was od excene leterminatior at oll 
ind pH 9 in which gl ne butter is used 
The activitic were determine ty wre xveen f 
and expressed as n roliters of O per neler the 
“ay of the test 
3 ml. glucose ml. ege 
| 
3 
a 
ag 
ooh 
a 
he (ilucose 5 100.00 
Maltese M 1? “3 
Maltese M 15.3 OR 
(ralactose M 61 
Mannose 125M 02 
(ihscosamine 1S M 
X 0.125 M 
4 
~ 
{ 


GLUCOSE OXIDASE IN THE PROCESSING OF FOODS +54 
$ | i it | i? t 120 ‘ hie tla 
| re equilibrated tor 101 t vit topcock open. The therme 
| 
NO PEROXIDE ADDITION harometer contau + t «ist iter Lhe reaction mvols 
ing the oxidation ( t presence t glucose 
| iting the al ryt to progre flora 
4 — = + + +~ criod O© minut \tter thi react! period, readmes are 
a | taken and the correct le for the hang m the therme 
| barometer Phe activity the enzyme m tert ot the Deonvee 
= 
= tis giver \ it 
© | 
a cnase it take m (al) 
| | \ n 1X time (mu lenzyme 
8 25 PARTS HYDROGEN PEROXIDE <vgen taker ‘ul 
~ PER 1.000 PARTS LIQUID EGG WHITE 
| 
| this paper thre isc activits ire giver the uns 
8 T T | is detined by the Vita wn Lahoratorn (j iit 10 al 
rc} | | gen taken up per minute), but the determination was tack 
ice t t! thined above 
Phe conditions of assay ithned are somewhat ditherent trom 
1 se independently love ped by the Vita-Zvine Laboratorn 
| + + 4 their assay procedure Due t the ditference m= conditions 
| | mployed, the rate of veen absorption 1 omewhat ditherent 
S$ PARTS HYOROGEN PEROXIDE _/7 n the 2 assay” procedure It has been found that enzyme 
| PER 1,000 PARTS LIQUID EGG WHITE tandardized by the Vita-Zyme Laboratories at 200 units per ml 
| | | Il assay about 17 nits by the assay procedure deseribed 
| | | The assay described above is convement to manipulate 
° 4 - 12 16 20 24 ind gives reproducible result lor these reasons this assay wa 
TIME HOURS preterred tor the detern ithon of enzyme activity m our om 
Figure 2. Effect of hydrogen peroxide on the removal of vestigations 
glucose from liquid egg white. Enzyme 1 to 1000; temp. 4 C.; Phe Takamine Laboratory has developed an assay procedure 
catalase present. based on the titration i the acid formed by the oxidation oft 
glucose under standardized radiata 
The assay procedure for determining the activity of | the Application of glucose oxidase to food processing. Duc to the 
Deoxygenase ts as follow limited avatlabilitv. of ‘ oxidase tor commercial or 
Prepare a glucose olution mm Mellyvain pH butter jorative mvyestivat t ipplieation proce mig ha 
Mellvain's pH 5.8 buffer is prepared by dissolving 21.4902 gn 
NaHPO.12 He and 4.202 2. anhydrous citrie acid in distilled Deoxvgena ysten ta catalase a ell as glucose oxidase 
vater and diluting to 500 mil he glucose solution pre fhe presence catala cocumulation of bwdrogen 
pared trom 15 anhwdrous glucose and made up to peroxide formed in tl idation reaction of uvar to gluconn 
mil. with the butter This glucose solution as cooled m an tee cid. and consequert nresenece an exee ob gluse 
bath and 0.5 ml. of the Deoxygenase added. Shake by hand tor oermits the enzyvs ystem to exhaust the media of dissolved 
2 minute then add 2.0 ml. of the enzvme-glucose-butter solutior and hvdr ( dare the early sample al 
t the Warburg cup \ttac cuy manometer and vee] 
tl ( jor an t Nace flask 1 the Warbure ha o6 
26 
| | 04 
24 + + + 
02 
| 1 
+ 
a a 
~ Oo 
a 
z 
2 
w 20} < 
> 
5 = ise 
| ] 3 
4 
> 
4 
a 
16 
z 
14h 4 
'2 + 4 | 
0 
0 2 4 6 6 10 12 
10 Moses TIME HOURS 
ooes 005 0075 06 Figure 4. Removal of sugar from liquid egg white with 
INITIAL GLUCOSE CONCENTRATION Deoxygenase. Deoxygenase 1 Ib.’ 2000 Ibs. liquid egg white; 
Figure 3. Effect of glucose concentration on oxygen uptake temp. 80 F.; H.O. (130 vol.) 9 Ibs./2000 Ibs. liquid egg white; 


by Deoxygenase. Temp. 38 C.; pH 5.0; catalase present. pH 7.4 


| | 
| 
fh, 
|'- 
| 
aod 
qo | 
vt 
HS. 
: 
: 


Deoxyvenase investigated in our laboratory was found to show 
catalase wotivity ufficrent to decompo 25 me. ot hydrogen 
perex ice The catalase activity was determined at a temperature 


of 25°C. at pH 7, in accordance with the procedure recom 
mended by the Vita-Zyme Laboratories for the standardization 
of their enzyme, Catalase Sarett 

Determination of Catalase Actunt \ quantity of catalase 
depending upon activity 4 pipetted mto a 250 cc. heaker \t 
vere time 100ml of 1.5% hydrogen peroxide, pH 7 (phosphate } 
5° Cis poured in upon the catalase and the contents mixed 
The beaker is covered and allowed to stand until the reaction ts 
complete Cone-half hour in case of Catalase Sarett about one 
hour for Deoxygenase). Four ml. of this solution ts pipetted 
nto a small Erlenmeyer flask or an 8” x 1” test tube and 5 ml 
of 2.N sulphuric acid added followed by approximately 2 zg. of 


votassium The liberated iodine is titrated with 0.25 N 
throsulphate \ similar titer is carried out, using 4 ml. of the 
tock 15° hydrogen peroxide solution 

imple of Deoxygenase used im these experiments 


howed a glucose oxidase activity of 180 units per ml. In any 
enzymatic desugaring process, the oxygen is supplied im excess 
in order to drive to completion the glucose oxidation reaction 
Although atmospheric oxygen can be used, it has been found 
wivantageous, in certain processes, to supply oxygen to the 
ystem by means of hydrogen peroxide The catalase in the 
Deoxyeenase enzyme system liberates from the hydrogen per 
oxide the molecular oxygen required for the oxidation reaction 

lhe enzyvie ystem is applicable to (a) food processes o1 
product mn which small amounts of oxvgen bring about product 
deterioration during processing or storage, and (b) those 
products and processes in which small amounts of glucose are 
responsible for deterioration of product quality during process 
meg or storage 

Phe processing of beer by the use of Deoxygenase will serve 


ian example in the field of food processing involving the re 


moval of oxveen The pro has heen imvestigated by the 
Vita Zvme Laboratories and has been demonstrated to be effec 
tive on commercial scale test It ts probable that the type ot 
deoxveenation may have application in the processing of natural 


fruit juices, where small amounts of oxygen have been reported 
to be responsible for the development of off-flavors during 
pasteurization and storage The application of Deoxygenase to 
the processing of orange juice has been reported previously by 
Kaufman and Campbell (8). Tt was found im this investigation 
that orange juice treated with small amounts of Deoxygenase 
developed a typical stale aroma and flavor much more rapidly 
than the controls containing no enzyme. Under the chosen set 
of conditions in the work with orange juice, reactions im addi 
tion to oxygen removal obviously took place 

Phe processing of erg white by the use of Deoxygenase ts 
an excellent example of food processing involving the removal 


of glucose. Dried egg white containing natural sugar rapidly 
deteriorates upon storage (74 The conventional egg white 
process involves the removal of sugar by bacterial or yeast ter 
mentation. These processes based on fermentation are rather 


ditheult to control, since, besides the desired removal of sugar 
proteolytic and other undesired reactions take place 
prewluct 1 consequently subjected to the development ot oft 
flavors due to the method of sugar removal. The appheation of 
oxidase represents al marked improvement m the cle 


ugaring of white Ihe desugaring process, involving the 
use of Deoxveenase, bas more recently been applied to dried 
vhole ere Dried eggs produced by this enzyme desugaring 
process show promise of markedly good storage characteristics 


Knzvme desugaring may find application im other tields of the 
fowl processing mdustry where small amounts of glucose limit 


the quality of the product produced 


COMMERCIAL APPLICATION OF DEOXYGENASE TO 

THE MANUFACTURE OF DRIED EGG WHITE 

lo date the most extensive commercial application 
of glucose oxidase for the processing of foods has been 
in the field of the manufacture of dried egg white 

mentioned above, the conventional methods of 


hacterial and veast fermentation are subjected to con 
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trol problems, and at times result in off and objection 
able flavors and odors in the finished product This 
limits their use in the food industry, although Haw 
thorne (6) and Kaplan et al. (7) have indicated that 
improved yeast and bacterial procedures are possible 
It has been found that the use of enzyme desugaring 
consistently results in a dried agg albumen product of 


uniform quality, free from off or objectionable odors 
traceable to the desugaring process. Besides the dis 
tinct flavor advantage in the finished product, the 
enzyme desugaring process offers several other advan 
tages 

(a) By the use of standardized enzyme, the processing time 
involved in the desugaring operation is easily controlled 

(bh) The acid produced during the desugaring operatior 
comes only from the sugar oxidized. Enzyme desugaring conse 
quently results in a uniform product at the time of drying 
In the conventional bacterial fermentation process, variable 
amounts of acid are formed, dependent upon the fermentation 
culture and conditions. This formation of acid usually results in 
the separation of the mucin fraction and requires skimming and 
separate processing procedures for the mucin traction By the 
proper selection of processing conditions for the enzyme de 
sugaring process, the separation of mucin is avoided. Thus 
the process is simplified and gives a uniform product 

(c) The classical bacterial and yeast fermentations result 11 
the formation of carbon dioxide and volatile acids, which are 
lost in the drying process and consequently decrease the yield of 
dried egg albumen produced. In the enzyme desugaring process 
the protein and non-sugar materials are not attacked by the 
enzyme: consequently, no weight loss is realized. The small 
amount of gluconie acid formed by the oxidation of glucose ts 
non-volatile, and thus remains in the finished dried egg albumer 
See Table 3 

(d) Inasmuch as the enzyme desugaring process for the 
manufacture of egg albumen does not involve the growth ot 
microorganisms, the many sanitary problems involved in the 
hacterial and yeast desugaring of egg white are avoided. The 
time involved in the enzyme desugaring of egg white ts dependent 
upon the level of enzyme used. Pilot plant and initial commer 
cial desugaring by the use of enzyme has indicated that enzyme 
levels, campatible with good economic processing, involve 
processing times much shorter than the conventional bacterial 
and yeast fermentation 


The older conventional bacterial and yeast fermenta 
tions are dependent upon microorganism growth, and 
consequently must be conducted under conditions favor 
able to rapid increase of microorganisms present. The 
enzyme desugaring process is conducted under cond 
tions unfaverable to microorganism increase and 
growth. The process of oxidation of glucose by atmos 
pheric oxygen in the presence of the Deoxygenase 
enzyme system results in the formation of hydrogen 
peroxide, Besides the hydrogen peroxide formed in 
the sugar oxidation reaction, it is conventional to supply 


TABLE 3 


Change in solids of liquid albumen before and after 
sugar removal by Deoxygenase 


Run Not Original Solids Final Solids Change 
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acid from the oxidation of glucose. After adjusting the 
pll of the egg white the enzyme was then added, and 
finally the hydrogen peroxide was added, with gentle 


agitation to msure adequate distribution, as follows 


The hydrogen peroxide was first added to the tank at a rapid 
rate in order to bring the egg whites quickly up to saturation in 
respect to oxygen. This required the addition of about one-half 
pound of hydrogen peroxide per 1000 pounds of liquid egg 
viute. “This addition took place over a period of 5 to 10 minutes 
\fiter this initial rapid addition, hydrogen peroxide was con 
tinually and uniformly added to the tank at such a rate as to 
compensate for loss of oxygen. as well as supply the necessary 
oxygen for the desugering reaction. The rate at which = the 
hydrogen peroxide wa. added was so adjusted that the total 
amount added to the tank was in the range of 4 to 6 pounds of 
hydrogen peroxide to 1000 pounds of liquid ege white. In tests 
reported above, the hydrogen peroxide was used in an excess of 
the quantity required for the desugaring reaction. Sinee it) was 
used im excess, the exact quantity used had only a minor effect 
on the rate or nature of the desugaring reaction 


The desugaring process may be continued as long as 
required in order to achieve the degree of sugar removal 
desired. When operating within reasonable ranges, 
there is no evidence of damage due to over treatment by 
the enzyme. It is necessary for the operator to insure 
lumself of the desired sugar removal prior to drying 
The egg producers use several empirical heating tests 
to indicate qualitatively the absence of sugar. These 
tests have value in empirically controlling the desugar 
ing process. The final sugar content noted above as 
O=.1 as given on the basis of drv albumen, rather than 
ona hquid egg white basis. We have found it advan 
tageous m our work te state all sugar determinations on 
the basis of dry albumen. Considerable difficulty was 
encountered in the development of a reproducible glu 
cose analysis of enzyme desugared egg white. The 
method deseribed below ts based on the claritication pre 
cedure used by Stewart and Kline (78) and the glucose 


determination of Somogyi (77) 


Analytical method for Glucose « 
Keagents 

Vhosphotungstic Acid, 
Potassium Chloride: saturated solution 
Somogyi Copper Reagent 

28 2. anhydrous disodium phosphate } 

NaQH (4 @/100) Vite liter 

Wie. Rochelle Salts 

Re 


anhedrous NaSO), 


reparation. Dissolve phosphate and tartrate in about 700 ml 
water, Add NaOH, then with stirring 80 ml. of a 10% copper 
ulphate solution. Finally add sedium sulphate and when this 
is dissolved, dilute to one liter. Let stand a day or two. Then 


tilter through a good grade of filter paper 


\dd 18 ml | N KIO} per liter (for egg white concentration 
up to 3.0% dextrose [dry basis}) 

Potassium lodide: 25 (25 g. per 100 ml. + knife tip of 

Sulfuric Acid: 

Sodium Thiosulfate: QOOSN (Prepare by diluting 50 ml. of 
O.100N to DT liter.) Add about 2 ml. of 10% NaOH pet 
liter 

Soluble starch 

Standard Dextrose 


The authors are madebted to No Ishler and Sloman 
(Central Laboratories, General Foods Corpo. under whose 


chireection this very satistactory glucose method was de veloped 
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Clarification: Pipette & ml of liquid egg white to a 100 ml 
volumetric flask. Add about 50 mi. of water and 1 gm. of phos 
photungstic acid. Shake well. Let stand at least ten minutes (at 
this point the sample may he stored in refrigerator until it ts 
convenient to complete the determination) Add 15 mil. ot 
staturated potassium chloride solution, mix well and make to 
mark. One drop of octyl aleohol may be used to break the 


foam if necessary. Filter through No. 40 Whatman paper dis 


carding the first few ml 

Glucose determination: Pipette 5 mb of the copper reagent 
and 5 ml. of the clarified extract into a 20 x 200 mm. pyrex test 
tube. Mix. Place in a vigorously boiling water bath for ter 


minutes 
Remove from bath, cool im running water. Add 2 ml. of the 


potassium iodide solution, running the KE down the side of thie 


tube without stirring 

Phen add rapidly and with agitation about 1.5 ml. of approx 
mately 2 N sulfuric acid. Shake well until all precipitate 1s 
dissolved and the solution is clear 

Titrate with the 0.005 N thiosulfate using a 25 ml. burett: 
Add about 5 drops of 1% soluble starch toward the end of thi 
titration and titrate to the disappe arance of the blue color 

Set up blanks using 5 ml. of H.O instead of the sugar solution 
with each series of determinations. Standards containing 0.5 
1.0 and 1.5 mg. dextrose should be run each time the Somogyi 
reagent or the thiosulfate is changed. Each ml. of O.005 N 


thiosulfate is equivalent to approximately 0.134 mg. dextrose 


The factors found in the explorative and laboratory 


experimentation indicated that enzyme level, pli, tem 


perature and availability of oxvgen were the major 


factors in controlling the process of desugaring liquid 


egg white. Consequently, these factors were further 


investigated im our initial plant runs on a commercial 


scale. The many technical data pertinent to these plant 


runs are tabulated in Table 4. .\ study of these data 


brings out many valuable correlations, a few of whiel 


can be discussed in some detail 


Under conditions for commercially desugaring egy 
| 


white, the rate of sugar removal was found te 


roughly proportional to the enzyme level used. This 


relationship is diagrammatically indicated in Figure 6 


Che rate of sugar removal is plotted for batches treated 


with Deoxygenase enzyme at the levels of 1 to 500, 
1 to 1,000, 1 to 2,000, on a weight basis 
In commercial application, the preferred level of 


Deoxvgenase enzyme is dependent upon economic as 
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Figure 6. Effect of Deoxygenase concentration on rate of 
sugar removal from egg white. Temp. 80 F.; H.O. (130 vol.) 
2.4 Ibs. - 4.5 lbs. per 1000 Ibs. liquid egg white; pH 7.4; Deoxy 
genase assay 174 units per cc. 
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and product quality variables 
the s¢ 


as other 


we 1] 


processing 


It is apparent that the relative importance of 


factors will varv from: time 


to time, and from producet 


to producer. For this reason no generalization can be 


drawn it regard tor thre pre ferred level of enzyme con 


centration for any particular producer 


\s was found in laboratory experimentation, the pl 


of the eve white processed has a marked eftect on the 
lucose removal by the Deoxygenase 


mdicates the 


rate ol enzvine, 


rates of 
hatch 


Figure 7 marked difference im 


reaction of batches, one 


commercial size 
the enzymatic desugaring process was carried out with 
out pil adjustment, and thus started at pll 9; im the 
other batch the 


after adjusting the pIl to 7.4 prior to enzyme addition 


desugaring process was carried out 


to take advantage ot the Iigh rate of cle 


pli values closer to the 


In order 
sugaring at optimum 
found advantageous to 


to about 7.4 


activity, it Was 
white 
enzyme During the desugaring operation, the 
pH drops to about 6.4 a lable 4. By 


processing in this pll range it was possible to take ad 


Deoxvgenase 


adjust the pil of the egg prior to 


addition 
indicated im 


vantage of the high rates of Deoxygenase activity and 


still not drop to a pl suthciently low to cause the sepa 


desugaring operation. in 


fact that 


ration of mucin during. the 


volving the formation of glucomic acid. The 


this enzymatic desugaring operation can be carried out 


without the separation of mucin results certam 


processing advantages not always enjoved by the con 


ventional bacterial and veast fermentations which often 


require the separation and special handling of mucim 
(only 2 temperatures were investigated in the plant 


scale runs on the enzymatic desugaring of egg white 


and at 
It is noted 


desugaring at 80° F. (26.67 ©.) 


103° FF. 639.6) ©.) is indicated in Figure & 


the time required to desugar down to the level of 
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Figure 7. Effect of pH on the rate of sugar removal from 
fresh egg white by Deoxygenase. Deoxygenase 1 Ib. per 2099 
Ibs. liquid egg white (assay 174 units per cc.); temp. 80 F. 
(26.2 C.); HO. (130 vol.) 4.6 Ibs. per 1000 Ibs. liquid egg 
white. 


PROCESSING OF | 


2 6} + + + + 4 
\ 
\ 
\ 
\ 
4 \ 
\ 
>» 
| 
w 
8 
2 | | 
; 
| \ 
\ + + 
lose 80°F 
4} — + + 
| 
2 6 8 10 12 
TIME HOURS 
Figure 8. Effect of temperature on rate of sugar removal 
by Deoxygenase from fresh egg white. Deoxygenase | Ib. per 


1000 Ibs. liquid egg white (assay 174 units per cc.); H.O 


(130 


vol.) 4.6-5.6 Ibs. per 1000 Ibs. liquid egg white; pH 7.3-7.4. 
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Figure 9. Replicate runs of sugar removal from egg whit 
by Deoxygenase. Deoxygenase, 1 |b. per 2000 lov. hquid egg 
white (assay 174 units per cc.); H.O. (130 vol.) 2.9-4.5 lbs. per 
1000 Ibs. liquid egg white; pH 7.3-7.4 
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Laboratory experments and early development work conditions, remove from food products either oxygen 
indicated the importance of availability of oxygen” on or glucose. The system has been applied with success 
the rate of glucose oxidation by the enzyme, Deoxvge to the desugaring of egg white m= commercial size 
nase operations 
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In the plant runs reported, the hydrogen peroxide 


tion reaction, and conse «puie ntlhy was not the pre dominant 


factor in controlling the rate of oxidation The pre (1949 
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white, under comparable conditions, indicate that the 
oxidation is reproducible and consequently results im a 
cle process which is easy to control This re 
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frozen egg white, indicates the ease of control of this 3. Lockwoop, L. B. New York Academy of Science Trans 
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The Complementary Action of Subtilin and Terramyein 
in Preserving Custard Fillings* 


GODKIN ann W. CATHCART 


The Great Atlantic and Pacific Tea Co., New wrk N. ) 
( Manuseript received March 6, 1953) 


Further studies on the preservation of custard fill- teria which occur naturally in the prepared custard 
ings with subtilin and combinations of subtilin and 
filling This preservative effect: was greater when a 
was effective in controlling the growth of the natural 
heat-resistant flora and the food-poisoning enterococci 
that were experimentally added to these fillings. It strains of one type of food poisoning organism, 1 
was necessary to use subtilin and terramycin in com Vicrococcus pyogenes var. aureus, additional studies 
bination with each other in order to preserve the cus- were undertaken to determine what effect subtilin and 
tard fillings against the experimentally added food 
poisoning Salmonella bacteria and heat-resistant flora. 
The combined action of subtilin and terramycin was 
more effective against the heat-resistant spoilage flora, Salmonella and enterococe: in custard fillings. Mem 
the pathogenic enterococci, and the micrococci than hers of the Salmonella often have been implicated in 


subtilin alone. food infection outbreaks with cream fillings (2, 4, 6, 8) 


small amount of terramvein was combined wath the 


subtilin. Since these investigations dealt) only with 


combinations of subtilin and terramyeim would have im 


preventing the growth of food) potsoning strains 


and to a lesser extent certain strains of the enterococe: 


: aper Godkin and Catheart (3) re 
In previous wd md Cathea } have been cited as causing food infection gastroenteritis 


ported that subtilin showed much protaise in controlling 


_6). Further evidence of the occurrence of enter 


Te “et | ! ul 
the growth of experimentally added tood-por ing ococei in custard filled bakery products is shown in th 


se he: sistant non-pathogenic ba 
nncrococer and those heat-re tat ‘ pathog ( ( study made by Abrahamson ef al. (1) 


* Practical use «fl these agent met permitted al work reported this paper deals specifically 
the present time with two antibiotics, subtilin and terramyein. Prelim 
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FFECT OF SUBTILIN AND 


Mary setisitivity test showed that terramivern had the 


antibacterial action against those 


strains of food polsoning micrococel, salmonellae, and 
enterococe: that we possess. Subtilin was used because 
previous work had demonstrated its effectiveness 


agaist the natural heat-resistant food spoilage ot 
ganisms that occur a normally prepared custard 


lng ) 
EXPERIMENTAL 
Test organisms used. Strains of Salmonella teritidis,’ Sal 
mone fyphimurin Sires cus file lis Yireplococcus 
and.) is f ues Vat ireus,” which 1 | 
been implicated ithreak d poisoning, were used in this 
rk. Ina tests al re of spores was utilized in cor 
it ‘ ims Thus spore 
ture 1 bee prepal n cultu f 3) umdentitied 
ember cg 1 riginally id been 
ited ed contr that did t contam 
ubtilin or terramyven 
Procedures. he preparation of the custard fillings and the 
method of adding t test ‘nist these hn were the 
me a t MW a pres paper None of the tilling 
re autoclave hie i were mecor rated by pre 
Viet dt tur th « t } Stock admixtur of corn 
tarch ar antibi cs re red at 40° | (4.5° ¢ Ineu 
batio { prepared t nacrgzow test Vas maintained 
it 
Differential plating medi ere usec hich varied according 
ter thee t r recovery and/or growth n 
Tike I] t made on Brillant Greet 
(D ere picked and turt r tested 
! | ‘ ‘ AY (Dit ined Krumwiede 
Iriple Suga \va t count vere 
acle n Sk (Dat with agar added and also 
my Mit Salivar \ear (D Staphylococ Medium No 
110 was used for determining counts of A/. aureus. The coagu 
lase test tilized cking any doubtful J\/. aureus 
Stamed smears were prepared and examined at XN 1000 
never any doubt existee ith respect to the identity of the 
It seldon vas necessary to examine further the 
colon from the orieinal lating media since the only co 
tam t ‘ tere t heat-resistant pore-forming 
\ medium cont Tryptore Cilucose extract 
( Dites plus 1% ryptose Difco) was used as a standard 
lating medium wit ill stran lhis medium gave excellent 
t t ill test stran ind wa ilways used 
tor a comparison count along with each ditferential plating 
med 


RESULTS AND GENERAL DISCUSSION 


Phe antibacterial effect of subtilin and combinations 
of subtilin and terramycin against 5 strains of organisms 


capable of producing food illness is shown in Table 


Subtilin alone in concentration of 100 was ¢ 


tive im preserving the custard fillings against both 


strains of enterococe: for at least 3 days. Following 
slightly 


resistant 


six days of imeubation both fillings were 


spotled cin to the the heat 


spoilage contaminant Spoilage by contaminants 


as expressed in this paper varied from a slightly sour 


ourte De. RI irds, Lexington Saln ella Cet 
ter t Ke 

Stra numbers KS and K26 by courtesy of Dr. C. bk. Niver 

American Meat Institute Foundation, Chicago, Hln 

‘Strain number ‘61 by « rtesy of Dr. G. M. Dack, Food 
Research | titute { ty Cag ( ago, 

Subtil of 70% pot y was obtained from Dr. H. & 
(dicot 1 t Wester il Kesearch Lal itory Albany 
Calittorma. Terramyein Hydrochloride was purchased from a 
commercial sources 


PTERRAMYCIN COMBINED 


te il odor putrelacthy and was aceon 
pamed by a breakdown the consisteney of the 
tilling Very little change in the Str I puefaciens 
count was shown between the third and seventh dav 
of incubation Phe incorporation of terramyecin in 


amounts of 1, 5, and 10 p.p.m. along with 100 p.pam, of 
subtilin resulted in greatet preserving action against 
Str. faecalis and Str. liguefaciens. While a combination 
of 100 p.p.m. of subtilin and | p-pan. of terramyveimn was 
bactericidal to both strains of enverococei over an incu 


bation period of 6-7 day Ss, Slight spoil ive ol the fillings 


i] 


did oceut age was caused by the slow growth 


spo 
of the heat-resistant contaminating bacteria. Increasing 
the terramyein concentration to 10 p.pm. protected the 
custard filling from contaminant spoilage for appront 
mately one week Lhe sensitivity of the enterococe! to 
subtilin and terramyein somewhat parallels the sensi 
tivity of the food poisoning micrococe: to these anti 
notices [see previous report (5) | \ concentration of 
100 p.pan. of subtilin and | p.p.m. of terramyein in cus 
tard fillings was bactericidal t thre hood Polsoningy 
strains of enteroeoce. Llowever, this same combination 
of subtilin and terramycin had little effect against the 
test strains of Salmon sensi 
tivity tests had shown that the S. typhimurium and S 


enteritidis test strain were resistant to subtilin 


beau teria 


When the terramvein concentration was increased to 5 
ind JO p.pan. the growth of both Sa/monella strains was 
retarded considerably Phe best preservative effect was 


obtained when subtil 


untamed at LOO) 
ind when the terram cin concentration was mereased 
to 10 p.pan. There was no advantage in increasing the 
terramyemn concentration to 25 p.ypan. and holding the 
subtilin concentration at 75 p.pan. Results, not re 
corded herein, showed that p.p.m. of terramyein 


per se did not retard normal contaminant spoilage in 


custard fillings but 25 and 50 pope ol terramvem 
delaved contaminant spoilage for 48 hours 


ubtilin and 5 p.pan. of ter 
mctericidal te M 


ind aiter S davs’ incubation the 


hie use of 1 


ramyern om oa custard filling wa 
aureus Organisiis 
VW. aureus count and spore count (not shown) was 
neghyible 

In Table 2 are recorded the result howime the 
preservative effect of subtilin and terramyein combina 
tions custard fillings agaist mixed cultures of food 
polsoninyg bacteria d added aerolne bacterial spores 


pore lisa tened thre spoilage 


of the custard fill tivity remained 


effective against the food hing and then 


yrowth was inhibited days or longer 


It is possible 


that when the aerobic heat-resistant spores were present 


in large numbers some germinated and utilized the sub 
tilts remaining antibiotic activity against the Sal 

nella ind tit) f mactenia Could have been due to 
the terran thie iting aerobu spore 


count was low. 110 res px ubtilin-terra 
combinations of 100 p.pam. and 10 p.pam,. or 75 
ind 25 respects Kept the unmoculated 


filling trom spoiling Tie Without the in 
the unmmoculated fillings 
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TABLE 


PECHNOLOGY 


Effect of subtilin and combinations of subtilin and terramycin in custard fillings containing food illness producing bacteria 


Corgan 


In Some instances there was not a definite correlation 
hetween the rate of spotlage and the contamimant count 
as shown in Table 2.) Tlere it was thought that the 
spoilage by contaminants was due in part to anaerobic 
In several spoiled fillings the presence 


was detected; however, no at 


spotlage bacteria 
of anaerobic bacteria 
tempts were made to determine their numbers, 

Jann et al. (7) have stated that in order to minimize 
the development of resistant strains, minimum concen 
must be maintained, 


each 


antibiotics are used in combination 


tration levels ot 
even when the 2 
Ihe work in this report and a previous one (3) indi 
cate that the growth of the pathogenic food poisoning 
hacteria experimentally added to the custard fillings 
could have been controlled by lesser amounts of subtilin 


and terramvein in combination than those amounts used 


sms 


filling 


or by terramyein alone (5-10 p.pan.) if it were not for 
the natural presence of heat-resistant spoilage contami 
nants in the prepared fillings. \t present information 
is not available on the sporicidal activity of terramycin 
when used in concentrations above 50 p.pan. mn custard 
fillings. 

Phe incubation of custard fillings at 98.60 


was favorable to the growth of the food poisoning bac 


teria used in this work and also to the normal heat 
resistant flora 
average room) temperature storage the complementary 
antibiotic activity of subtilin and terramyein would be 
enhanced. !t is the authors’ view that the addition of 
100 p.p.m. of 70% potency subtilin and 10 p.p.m. ot 
terramycin to a custard filling will retard the growth ot 


Consequently it ts believed that undes 


food poisoning strains of enterococe1, salmonellae, micro 
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EFFECT OF SUBTILIN 


AND 


TERRAMYCIN COMBINED 


TABLE 2 


Effect of combinations of subtilin and terramycin in custard fillings against mixed cultures 
of food poisoning organisms and added spores 
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cocci, and also the normal heat-resistant spoilage or 


gamismis tor a period of 3 days at summer temperatures 


SUMMARY 


Results are presented to show the preserving action of 
subtilin and subtilin-terramyein combinations in custard 
fillings. The growth of food poisoning strains of Sal- 
monella bacteria and natural heat-resistant flora in cus 
tard fillings incubated at Y8.6° F. (37° ( 
for at least 72 hours by the addition of 100 ppm. of 
70% potency subtilin and 10 p.p.m. of terramycin. Sub 


) was retarded 


tilin alone of 70% potency in concentration of 100 p.pam 
retarded the growth of food-poisoning enterococci and 
the natural heat-resistant flora in custard fillings for 
72 hours. \ longer preserving effect (6-7 days) against 
these food poisoning enterococci was obtained by com 
lining 100 p.p.m. of 7007 subtilin with 1 p-p.m. of terra 
mycin in the fillings. The preserving action of subtilin 
and combinations of subtilin and terramyein in custard 
fillings against food-poisoning enterococci is similar to 
the anti-bacterial activity of these antibiotics towards 


food-poisoning micrococei reported herein and else 


where (5 ) 


When aerobic 


bacteria were added to custard fillings containing sub 
li 


bacterial spores and food poisoning 


tilin and terramycin the rate of spoilage was hastened 


but the vrowth ol genic bacteria wa 
believed that the increased rate 


3 days o1 longer It is 
of spoilage was due to thie 


the heat-resistant Hora and 


activity against the pathoge nic Oryanisiis 


terramyein 
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Resistance Values Reflecting the Order of Death of Spores 
Bacillus coagulans Subjected to Moist Heat * 


( 


ann R. STUMBO) 


State College of Washington, Pullman, Washington 


(Manuscript received February 2, 1953) 


This paper presents results of a study designed to 
obtain information bearing on the order of death of 
spores of Bacillus coagulans subjected to moist heat. 
Data presented show that, under the conditions of the 
study, the order of death was logarithmic. This finding 
is discussed in view of the experimental methods em- 
ployed in the study and in view of published informa- 
tion on the subject. 


The newer methods for evaluating thermal processes 
for canned foods (5,6, 14, 16) are based on the concept 
that the order of death of bacteria subjected to moist 
heat is logarithmic, [experimental results have been 
presented (7, 2, 3, 77, and others) which would appear 
to refute this concept. On the other hand, much evi 
dence has been presented (7, 9, 70, and others) which 


strongly supports it. Regardless of what the order of 
death may be found to be, it is of utmost importance 
that further mformation bearing on the pomt be ob 
tained. The importance lies in the fact that the accuracy 
of caleulated process specifications for heat processed 
foods depends directly on such information 

Bacillus coagulans ( Bacillus thermoacidurans, Berry), 
the organism chosen for this study, frequently has been 
the cause of spoilage of economically important amounts 
of canned foods, acid foods (pil 3.7 to 4.5) such as 
tomatoes and tomato products being the most com 
monly involved (7,8, 73). A report (7) which appeared 
recently relating to the thermal resistance of this or 
ganism presented rate of destruction curves which were 
not straight lines as plotted in the conventional manner 
It seemed possible that the nature of these curves might 
have been due to a number of factors associated with the 
experimental methods employed im obtaining the data 
upon which the curves were based, possibly to some of 
the factors suggested by Rahn (9, 7/0) as causing diver 
gence of rate of destruction curves from straight lines 
It was therefore considered expedient to attempt, by a 
rather recently developed experimental technique (75), 
to determine the order of death of spores of B. coagulans 
subjected to moist heat. It is the purpose of this paper 
to present a brief description of the technique employed 
and a summary of the results obtained. 


EXPERIMENTAL 


Design of experiment to determine order of death. 
In process calculation, the symbol “D" is used to represent the 
slope of the straight-line rate of destruction curve. It is detined 
as the number of minutes required tor the curve to traverse one 
log cycle, the curve being obtamed by plotting, om semi 
logarithmic paper, the number of surviving celly (vegetative or 


* Scientific Paper No. 1159, Washingtou Agricultural Experi 
ment Stations, Pullman, Project No. 1121 
* Present address: Research Department, Green Giant Com 


pany, LeSueur, Minnesota 


spore) in the direction of ordinates against time of heating at a 
given temperature in the direction of absicissae. [If the rate ot 
destruction curve were straight, as assumed in the above detini 
tion, the logarithmic order of death would be indicated, and 
values of “D" for any concentrations of organisms subjected to 
a given temperature would have to be constant. In other words 
the time required to destroy a given fraction would have to be 
mdependent of concentration 

Ihis study was therefore so designed that 4 different con 
centrations of spores of B. coagulans were subjected to each ot 
temperatures 220° F. (104.4° C.), 225° F. (107.2° C.) 
230° F. (110° C.), and 235° F. (112.77 C.). The concentrations 
arranged in decreasing order, were as follows: the second 0.1 
of the first, the third 0.1 of the second, and the fourth O.1 ot 
the third (the highest thus being 1,000 times the lowest). It 
was believed that, by employing such widely different concen 
trations, the “D” values ascertained would retleet the nature of 
death of the spores, eg., if the “D" values ascertained were 
constant it would definitely indicate that death of the spore 
had occurred logarithmically. The experiment was designed se 
that significance of differences among “D" values obtained could 
he tested by subjecting them to an analysis of variance 

Production and handling of spore suspensions. |’rotcose pep 
tone acid agar as developed by Stern, Hegarty, and \Wilhams 
(13) was employed throughout tor production of the spores ot 
KB. coagulans*® and for its subculture from heated samples. It 
was prepared according to modifications method mtroduced 
by Anderson, ssc len, and Fellers (1) 

Slants of the proteose-peptone acid agar were moculated trom 
the original culture and incubated at 131 F. (55° ¢ 
growth was abundant (2 to 3 days). The cultures were 
washed from the slants with sterile distilled water. Two 
of this suspension were transferred to cach of a number ot 
ounce screw-cap bottles containing 40 ml. of the acid agar. (The 
agar had previously been allowed to solidity while the bottles 
were on their sides.) The inoculum was spread over the surtace 
of the agar and the bottles incubated at 131° b. (55° ©.) tor 2 
weeks to obtain maximum spore production, At the end of this 
period the growth was washed from the surface with sterile 


distilled water The resulting suspension was mixed. tor 
minutes in sterile Waring blendor. It was then poured 
through a gauze-cotton-gauze filter into sterile 6G-ounce screw 
cap bottles containing about one-half inch ot glass beads. This 
suspension Was kept stored at 40° F. (85° ©.) and served as 
stock throughout the study 

\ method (7/7), in which the thermoreststometer (/5/ was 
used for destroying vegetative cells and activating spores, was 
employed for estimating the spore concentration of the stock 
suspension. The heat treatment consisted of exposing sample 
aliquots of the suspension to 2207 F. (104.40 for 0.14 mir 
utes. This time-temperature relationship was determined experi 
mentally and represents that which gave maximum spore counts 
(based on 3 replicate determinations). The number of spores 
per ml. of the stock spore suspension was estimated to be 
1,010,000. This value was the average of counts obtained from 
5 replicate determinations made on different days 

Preparation, heating and subculture of samples. Sample: 
were prepared by transferring to thermoresistometer cups 0.02 
ml. quantities from the stock spore suspension, and from a 1:10 
l 100, and l 1000 dilution, respectivels aol hue stock SUSpelision 


B. thermoacidurans (Strain 43 DP) obtained trom Mr. 
Wallace Bohrer, National Canners Association laboratories 
Washington, D.C 
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; ORDER OF DEATH OF | INS SP 
{ \ ucle 1 sterile distilled water and in the indicated concent itions, subjected to each of the 
wilde” mn . fore samples were removed + temperatures was determined statistically by means of 
t ! don t count estimated tor “pen 
the 1.2, 202. 2.020. and 20.200 il test based prot that there was me 
OO? ml Six replicate lots of samples repre ettect on the “D due t ditterent spore concen 
tration vere subjected to 220° | trations. In order for t hvpothr tor le rccepted the 
t (110° ¢ 3 lots te 225° value for 220° | Cc.) 
| (11 my had to be less tha 3% that for 225° ] 
t thermoresist ter to ea ‘ 
11? 
ating time heing emploved at (107.2° ¢ or 29 ( than $0), 
centration used. The times aa value for 220° | vas tound to be O.70. that for 
umples subjected to a given tem 225° F. to be 2.20, that for 230° F. to be 2.25, and that 
ature for the |] rest time were 
a Chance more remote than 20) (basis tor ACCEPTANCE 
i terilize Between t rte ind longest times a number of 
tert ste tin vere employed which resulted in a number ol hypothe sis) occurred, the obtamed are 
it jected to the given temperature constant for the different spore concentration ubyected 
to each of the 4 temperature CH] loved, 1e., under the 
trom the thermoresistometer 
ron conditions that obtained in this study, the order. of 
t t t wid agar Capprox. 20 ml.) 
\ll heulture tubs » obtained were incu death of spores ot NW 
‘ YR’ FE. ( ( i period of 10 days elapsed during As pointed out earlier there is considerable evidenec 
’ hes negative tor growth prior ] 
bien: ; ; I that, at least for some pecies of bacteria when subjected 
Treatment of data. From recorded observations of growth to moist heat, the tru logarithm 
, heulture itv ossible te caleulate by methods de Results of this study add to this ¢ nee: however, it 
! { t probable number of spore should be emphasized that thi tudy | heen far too 
Hie -ter erat rel; onshar 
] hited to justilv more t il) ul ittom as to 
1 i miber pores per ample and the most 
the order of deatl bacteria genera It beheved 
art re ryiving a given time-temperature 
| 
relati ilculate, as described previously that the careful blending md filtration of the tocl Spore 
t t temperature to destroy 900% suspension before stormge at, and the violent avitation 
‘ ; calculation assumes the order of (with glass beads) given it before « ich use. aided 
t at temperature te 1 | 
greatly in removing spore clumps and thereby con 
1 () t thr value hould be constant 
tributed to thre nature of the result reps rtecd here Also, 
Mipics ! ta ump 
t St i ed to t lata obtained t it is felt that the thermeoresi tometer technique lowed 
the constaney of “D” lor more precise measurements of heat apphed than 
a t i spor would have been possible by a number of other method 
In current use for studying spore resistance \pplying 
RESULTS AND DISCUSSION i predetermined amount of heat for aett ALINE spore 
Ihe tlucs obtained as deserthed above appear im in obtaming pore counts certamly contributed as well 
lable ( tari ( 1) alues for the Spores, to the nature of the result btarmied 
TABLE 1 
Rate of destruction values for four concentrations of spores (number per six sample lot) B. coagulan 
subjected to the indicated temperatures 
t 
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SUMMARY 


Phe study described was designed to obtaim intorma 
tion on the order of death of spores of B. coagulans 


when subjected to moist heat. Spores of the organism 
were ubjected (in concentrations of 121.2, 1,212, 
12,120, or 121,200 per cach 6-sample lot) to tempera 
tures of 220° F. (1044°C.), 225° F. (107.2° C.), 
30° ©.) and 235° FF. ¢112° C.) in order to 
determine the time required at each of the temperatures 
to destroy 90% of the spores each of the lots having 
the different spore concentrations. The “D" values 
ascertained for the different spore concentrations sub 
jected to any one of the temperatures were analyzed 
tatistically to determine siemificance of differences 
among them. Neo sigmihecance was found for differences 
nD)” values representing rates ot destruction of spores 
ubjected to any of the four temperatures. [t was con 
cluded that the logvarithnne order of death was indicated 


by all the data obtained 


Acknowledgment 


Phe author are indebted to Darroch I-xperment Sta 


tien tatisticiar or his valuable assistance in the statistical 
treatment of data presented 

LITERATURE CITED 
1 ANperst | W.B.. AND ©. R 


Effect of act it, sugar and other food ingredients on 
thermal resistance of villus thermoacidurans. blood Re 
meh, 14, 499 (1949 

Dave () B. Studies on heat 
re | lnereasing resistance to heat of bacterial 

pores by selections Bact., 56 (1948) 
om treat Compartson of resistance to heat 
th resistanec Ract., 56, 5601 


4. Ann. Rept. of the Fruit and Vegetable 
Preservation Research Station, Univ. of Bristol p. 40 


(1947) 

5. Gurrespey, T. G. Estimation of sterilizing value of processes 
as applied to canned foods. I. Packs heating by condu 
tion. J. Set. Food Aaric.. 2. 107 (1951) 


6. Hick EK. W. On the evaluation of canning processes 
hood Technol... §. 134 (1951) 
7. Pearce, W. E. Flat sour spoilage in some acid and 1 


ts. Canning .lac, May €1939) 


8. Pearce, W. 


Sources of contamimation the marnutac 


ture of tomato juice. Products Journal, 19, 206 
(1040) 
Y Raun, © Injury and Death of Bacteria Chemical 


Iyents. Biodynamica Monograph No. 3. Biodynamica 
Normandy, Missouri, 183 pp. (1945) 

Raun, Physical methods of sterilization of micro 
organisms. Bact. Reviews, 9, 1 (1945) 

Il. Reepo, J. M., Bonrer, AND Cameron, J. Spore 
destruction rate studies on organisms of significance u 
the processing of foods laod Research. 16. 383 
(1951) 

12. Sxepecor, G. W. Statistical Methods, 4th ed. 1946, lowa 
State College Press, Ames, Lowa, 485 pp 

13. Stern, R. Hecarty, C. ann O. De 
tection of Bacillus thermoacidurans (Berry) in tomato 
juice, and successful cultivation of the organism im the 
laboratory. Research, 7, 186 (1942) 

14. Stumpo, C. R. Bacteriological considerations relating to 
process evaluation. food Technol., 2, 115 (1948) 

15. Stumpo, C. R. A technique for studying resistance of bac 
terial spores to temperatures im the Ingher range. ood 
Technol., 2, 228 (1948) 

16. Stumpno, C. R. Further considerations relating to thermal 
processes for foods. food Technol... 3, 126 (1949) 

17. Strumro, Murenuy, J. AND Cocuran, JEANN 
Nature of thermal death curves for POA. 3679 and Clos 
tridiuam botulimum. flood Technol... 4 321 (1950) 


Quality and Nutritive Properties of Different Types of Commer- 
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In previous papers the curing methods, chemical 
composition, and organoleptic properties of commer 
cially cured hams have been described (4, 14). This 
paper presents further information on the same sam- 
ples, in respect to certain vitamins, the biological 
value of the protein and bacterial content. 


ep Research and Marketing 
Net of 1946 
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lic Disease National Health, Bethesda, Maryland 
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Institute, Bureau of Tndustry (sreenport Long Island, 


Phe authors wish to @mwe credit to Harry S. Sloane of th 
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tatistical analysis of the data 


Commercially cured hams are prepared by 4 typical 
methods I, sweet pickle, k-cured, tendered: 
sweet pickle, quick cured, ready-to-eat; sweet 
pickle, long cured; and IV, the dry-cured Smithtield 
process. When possible, 3 samples of each type of cured 
ham were obtained from a small, an intermediate-sized 
his made a total of 15 


and a large packing company 
Hereafter, 


samples representing each type of cure 
designations I, Il, IIIT and IV will be used in referring 


to the different types of cured hams 


VITAMIN ANALYSES 


In preparing samples for vitamin analyses, the hams w 
trimmed free of fat. and all of the lean was ground 3 time 


ere 
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OUALITY. NUTRITIVE PROPERTIES OF CURED HAM wt) 
ne t careful mixing after cacl usually obtained f1 ed peanut diet, which 
contains 2 to 3 is mu clon sa Cort chet 
Extraction of thias nd riboflavin was carried out on the 
ime ethods similar to those weel Picnic cure 1 pr 
Chemicis duced by small packing compat showed) sigmiti 
ract w prepare mogenizing tl ground sample vit! cantlh highet value thal thr ham pre 
t pH 14 in a Waring Blendor. Aliquots oi duced by companies A and | 
the ur ina boiling bath. Samples 
| t to pH 4.6 by adding a sodium acetate Ta , 1 > 
é BIOLOGICAL VALUE OF THE PROTEIN 
taming bet takadiastase papa 
t eres | vas det paral i rind 
t Hhuoromett method { Hennessev and Cerecedo ng white 1) (48.9 
Conner wid Straul is described the United tor hours, t lean meat w 
State i ! hoflavin wa issaved fluorometri ether extract rat ! ve 
methods of Conner and Straah 10 | rmal 
hne 
t it ! cured rk essentially a 
Niaen vas determined | the microbological method of used with the the 
Snell and Wrieht ith modification is deseribed bv the ORAL 
\ Vis n Table 2. On ac t | cor 
The vitamin value ranged greatly among the individual ted t 
1 3% ] hye ' 
my In the ca thiamine the range was trom 6.6 to 63 alt t e av ine 
croeral nrotest ribotlavit 18.6 ind i vel t each eran 
73 ¢ ir it rep rted j the itt ¢ 
t ature | ried and He | the result 
| > 
va aay ta 83.4 mk gen consumed), 1 
vrat fram 5.5 to 7.4. and for t lered ype | ready-to-eat 
140 to 4 Il han | long 


Phe results shown in ‘Table 1 indicate that cured hams were 94.5° of 1 \ t the commercial 


hams are an excellent source of thiamine, macin, and eff the 
1 tet {) in pres 
ribet] Phe vitamin content has been calculated on 4 
duced by a small packings ow bw 
a protein basis. In view of the wide variation in vitamin logical value. The cos 
content of the individual samples, it 1s of interest that inalysis, proved to | 


the average values for each type of cured hams are in 


rather good igreement Results are not strictly com BACTERIOLOGICAL STUDIES 


however, the original values hefore Samples were taker bout terior te the 


proce mg are not know! Mispectton of the data butt end of the han thre ! dotat laver were 


there appear to be some stentticant differences between aseptically removed and discarde Phe exposed) ham 
the average Itami ntent of the sample shown was well seared waitl hot spatul i wedge of lean 
Fable 1 Yet when subjected to. statistical analvsis, tissue removed with a sterile scalps removing thre 
these differences are shown to be insignificant at. the ample, cuts were made with the pel te the femnuin 
5°; level, with the exception of the macin value of Typ Peon len g. from the portion adjacent to the tenn 
I\) hams which ts hout 500% higher than in the other hone were transterred t terile \\ Ralendor 
types used the Smuthtield t pe process are Ninety mil. of sterile ‘ olution 

TABLE 1 

Vitamin analyses of cured and fresh hams 
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TABLE 2 
Composition of rations used in determining the 
biological value of the protein 


t 


TABLE 3 
Biological values of protein in cured and fresh hams « 


\ 


added ana the nuxture blended tor 40 $5 seconds lhe 
1 to LO ham mixture was further diluted when con 
wlered necessary, with 57 saline. L’lates were poured 


from the desired dilution, using veal infusion agar with 


54; sodium chloride added. Counts were made after 
incubation for 48 hours at FL 637°C.) and after 
S days at ( 20° Prior to counting the plates, 
transfers to agar slants were made from colomies appear 
Ing to represent the most prevalent microorganisms 
Kesults indicated in Table 4, showed no count in 11 
out of 14 Type LT hams, 2 with an insignificant nuntber 
of bacteria (10 and 600 bacteria per and with 


2,000,000 bacteria pet ur laboratory has arbitrarily 


set a value of less than 1.000 bacteria per g anim 


ats 
12 


significant number of bacteria. Nine out of 
Il hams showed no count, 2 had insignificant numbers 
(10 bacteria per g.. each), and | ham had 40,000° bac 
teria per go Type ELL hams showed 3 samples with no 
count out of 1] examined, 4 with msignificant numbers 
(15 to 500 per go) and 4 hams with significantly high 


hacterial counts (16.500; 215,000: 150,000; 2,350) 
Phe Smithfield Type TV hams had out of 15 with ne 


count, 3 with insignificant numbers( 10 to 440 per g.), 
and one sample with 50,000 

It is interesting to note that Type I, I] and IV hams 
vielded no count well over 700% of the time, and over 
90° had 1,000 or fewer bacteria per g. It seems likely 
that in pumping Types I, Tl and TIT hams, prier ti 
curing, even if sterile pumping pickle had been used, 
some bacterial contamination would have been intro 
duced into the hams. Later, heat treatment during 


TABLE 4 
Numbers of bacteria in commercially cured hams 


smoking Types Land Tl hams destroys many organisms 
present, but in the case of Type TIL hams which are not 
heated much above F. (48.9° ©.), no reduction of 
bacterial numbers occurs, and hence the low percent 
(27.2) of hams having no count. The Type TIVO Smith 
field hams, like most fresh hams, were probably sterile 
initially. Since pumping is not part of the processing, 
with subsequent higher salt concentrations after curing 
and storage, the hams either remained sterile or any 
bacteria which may have penetrated with the curme 
ingredients, were too few te count by the technique 
emploved 

\ majority of the bacterta found in these hams were 
Honpathogenie muerocece Phe tinal identification « 
the organisms is the subject of a current study 

Conclusions from our bactertoloeical results show 
that commercial curing procedures, in general, produce 
hams which are wholesome from the standpomt of bot! 


numbers and types of bacteria found 


SUMMARY 
Commercially cured hams are very good sources ot 
certain of the B vitamins. Analvses of 53 samples for 
thiamine showed an average value of 20.0 micrograms 
per g. of protem, with a range from 6.6 to 63.0. Forty 
eight samples analyzed for riboflavin had &.& micro 
grams per g. of protein with a range from 2.8 to 186 


? 


The average miacin content of 46 samples was 193 
micrograms per g. of protem, with a range from 73 te 
34] 

Phe typical commercial curing methods, which were 
used, resulted in the retention of well over 9067 of the 
nological value of the proteim 

In bacteriological examination of cured hams 34 out 
of 52 showed no count, and 45 had less than 1000 
bacteria per g 

The typical commercial ham curimg methods had 
little deleterious effect on vitamin content or biological 
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Elimination of Salmonella in Whole Egg Powder by Cathode Ray 
Irradiation of Egg Magma Prior to Drying 


BERNARD PROCTOR, ROBERT P 

ERNEST | 

/ Vassachius 

( ript recerve 
Salmonella organisms in heavily inoculated whole 
egg magma were completely destroyed by cathode ray 
irradiation. The level of irradiation necessary for com 
plete destruction varied according to the Salmonella 
species. S. paratyphi and S. typhimurium required 
substantially higher irradiation levels than did S. 
senftenberg. The irradiation level necessary for Sal 
monella destruction caused an off-flavor, which was 
detectable in scrambled eggs prepared from irradiated 
egg magma. When this irradiated egg magma was 
spray dried, subsequently rehydrated, and offered to a 
taste panel as a scrambled egg dish, there was no sig 
nificant preference for either irradiated or non-irradi 
ated eggs. Irradiation at levels necessary for complete 
destruction of Salmonella in whole egg magma had no 
effect on the baking quality as measured by volume 

and organoleptic properties of sponge cakes. 

Dried egy po cle mii frequently contam viable 
rot the Sul nella gre up danger of im 
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net caused by any particu 


pinion of current mvesti 


almonella are pathogens 


we ind Calesmiel 7) found that Salmonella 


trains multiplied rapidly in reconstituted eggs held at 


temperatures from 77) to 113) b (25° to 45° C.) and 
oneluded that these organisms nught reach levels con 
idered hazardous trom a health standpomnt if the re 
constituted eggs were held at room temperature tor a 

also found that Sal 


survive temperatures used in the 


period of mere than 4 
nonella were able te 
preparation of sett (lightly) scrambled eggs 

I lence, even though the level of contamination may be 
low initially, short holding periods can cause the level 
of infection to assume dangerous proportions rapidly 
This is especially significant when it ts realized that 
many of our foods contaimmyg eggs receive only light 
cooking. which is insufficient to kill the Salmonella, and 
these foods are frequently fed to children, who are 
particularh usceptible to Salmonellosis 

Since the latter part of 1944, when the Quartermastet 
Corps required pasteurization im their specifications for 
the preparation of dried whole eggs, most manulacturers 
have included a preheating treatment at 140 
(00) ©.) just prior to spray drying. Llowever, because 
egy proteins are highly heat sensitive, pas 
teurization times are used, and there is some question 
whether all Sulmonella organisms can be destroyed by 
sich treatment, especially at high levels of contamina 
thon. Current pasteurization specrhcationts call for a 2 
ninute holding period at 140 (00> ©.) 

Winter ef al ), using a laboratory model of an 
experimental pasteurizer, found S. senfte nberg and S 
cerro to be the most heat resistant and S. pullorum the 
least heat resistant of the Salmonella types examined 
Strams of S. senflenberg that cid met darken Kligler’s 
iron avar were more resistant than those that did. With 
the exception of these 2 species, all the Salmonella types 
tidied were destroyed in liquid whole egg within 2.6 
(OO ©.) 
conftenberg was destroyed aiter being heated for 6.7 
minutes at 140° ©.) 
Winter ef al. (10) used liquid whole eggs inoculated 


at a temperature ol 140 
In obtaining these data, 


with a mixture of aged cells of different Salmonella 
pecies at levels of 40,000 to 1,000,000 organisms pet mil 
Gioresline ef af. (3) reported that with caretul atten 
tion to operating procedures, liquid whole eggs could be 
flash-heated to 1405 | (OO ©.) and held at that tem 
perature for 3 minutes to kill any Sulmonella organisms 
present, without appreciably attecting the functional 
qualities of the egg product Phese results were ob 
tained with commercial egg products without) priet 
inoculation with Salmonella cultures 

Winter (9) found that more than 996, of all colt 
form and Salmonella organisms were destroved by heat 
ing whole egg or volk for 4 minutes at 140 bk. (OO) ©.) 
or for 2 minutes at 142° FF. (OL. C.) and by heating 
white at 134° (50.7° ©.) tor 2 minutes lle 
found that the keeping quality of such products was 
improved by pasteurization, especially when they were 


held under food refrigerator conditions, The volume 


of cakes made with heated evy products Wiis slightly 


reduced and the beating time was increased, but) such 
changes were not considered objectionable. Pasteuriza 
tion did not significantly change the properties of whole 
eggs when used for scrambling, custards, or mayonnatse 

Recent data obtained at the Quartermaster ood and 
Container Institute for the Armed lorces, Chicago, II] 
(personal communication ) indicate that heating at 
140° FF. (60° ©.) for 3 minutes may not be sufficient t 
destroy all Salmonella in liquid eggs. This problem 1 
being actively studied at the present tine 

Previous research in the Department of Food Tech 
nology, Massachusetts Institute of Technology, has mdi 
cated that cathode rays produced by a Van de Giraatt 
electrostatic generator can be used effectively for the 
pasteurization and sterilization of numerous tood 
products (0) \ccordingly, explor itory experiments 
were planned to determine the feasibility of substituting 
a cathode ray irradiation procedure for the current ther 
mal pasteurization of liquid whole egg prior to spray 
drying 

\s cathode ray irradiation is essentially a cold sterih 
zation, thermal denaturation is not a problem. [low 
ever, cathode ray irradiation sometimes causes off 
favors. The development of irradiation flavor ts cd 
pendent beth on the nature ot the substrate and the 
intensity of the cathode ray irradiation. Therefore, the 
feasibility of this procedure of eliminating 
Is dependent on whether the flavor deve lopment, at the 
level of irradiation necessary for sterility, is sufficient to 


he objectionable to consumers trom a taste standpoint 


It has been noted im previous experiments on cathode 
rav irradiated foods that the off-flavors sometimes disst 
pate on standing and that this loss of the irradiations 
flavor is aided by conditions favoring aeration. It was 
felt that the aeration and vaporization occurring during 
the spray-drying operation represent a condition that 


would be highly favorable to the loss ol such flavors, 


such were developed at the necessary levels of irradia 


tion, Ixpermments were therefore designed to provic 


information regarding the following questions 


(a) What is the dose of cathode ravs required t 
sterilize liquid whole egg that is heavily contammuated 
with various species ol Salmonella 

(bh) What etfect does this sterilization treatment 
have on the flavor of liquid whole egg 

What effect does spray-drying have on the flaver 
of whole egg magma that has been sterilized by cathode 
rays: 

(d) What effeet does sterilization by cathode ray 
irradiation have on the baking quality of liquid whole 


METHODS AND PROCEDURE 


For determination of the sterilizing dose 
blended whole egg magma from tres] 
24- or 48-hour cultures of S. parat 
murinm ATCC 9148, or S. senftes 
7-ml. amounts into sterile beakers 


with stertle aluminum foil and subsec 


tion produced by a 3 me.v. Vat 
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RESULTS AND DISCUSSION 
Destruction of Salmonella. he data in lables 1, 2, 
nd 3 show that shghtly higher irradiation doses were 
necessary to destroy Sa/ nella wm ege magma mocu 


lated with cultures meubated 48 hours than were neces 


sary im the case of egg magma moculated with cultures 
incubated only 24 lous tinding is im agreement 


with the observations of other investigators concerning 


the effect of culture we on resistance of bacteria to 
unfavorable environmental conditions Vherefore, the 
conclusions regarding the level of irradiation required 


for complete destruction of the Salmonella will be based 


on results obtained with the 48-hour moculum 


\ comparison of the data m Table 1, 2, and 3 shows 
that S euftenberg was destroved at 125,000 rep where 
ist \ hed | i linary 
ty al rdinarv t 


TABLE 1 


Effect of cathode rays on liquid whole egg 
inoculated with Salmonella paratyphi 


E ffect 


E ffect 


TABLE 


of cathode rays on liquid whole egg inoculated 
with Salmonella typhimurium 


rABLE 3 


of cathode rays on liquid whole eggs inoculated 
with Salmonella senftenberg 
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TABLE 4 such cakes is a highly sensitive index to destructive 
Flavor analysis of irradiated whole egg melange changes in the quality of egg protein as well as t 
14 test h experiment changes in the colloidal state of the emulsion of voll 
hpid material fable 5 shows that the volumes 
} t sponge cakes prepared irradiated 
on as 300,000 rep were about the same as those of cakes 
I pref made from non-irradiated or control eggs. The slight 
si difference in average loaf volume, based on the volumes 
of only 3 sample Ss, Is not considered siviihicant 
\ slightly lighter crumb color of the cakes made tron 
ail akeetiad the irradiated eggs was noted but only when they were 
ops compared with the control cakes. The change was con 
sidered too slight tor be objecti nable 


irradiated at 300,000 rep. In lexperiments 1 and 2 


(triangle tests), fresh whole egg magma was compared 
with freshly irradiated whole egg magma. In Experi 
ment 1,7 of the 12 judges correctly identified the two 
materials. Hf the null liypothesis that the 2 samples are 
the same im flavor ts tested by the chi square test, the 
livpothesis is net rejected because the chi square value 
(3.38) is net sivmiticant at the level. Experi 
ment 2, lO of the 12 judges correctly identified the 2 
material In this case, the hypothesis that the 2 sam 
ples are the same in flavor is rejected. The chi square 
value (13.5) 4 at the O16 level 

li the judgments of the first experiment were due to 
the mexperience of the judges, they could be eliminated 
as practice judgment li, to be conservative, these 
judgments are combined with those of the second 
experment (17 of 24 judgments correet), the result is 
toll significant at the O16, level 30.38 ) 
This leads to the conelusion that eggs irradiated at 
SOO.000 rep acquire a flavor that can be differentiated 
from that of non-irradiated eggs. Analysis of the prefer 
ence judgments also indicates that the non-irradiated 


eyys were pre ferred to the trraciated eggs 


thee experiment u which spray dried eyys, non 


irradiated and irradiated, were compared, 8 of the 12 
jidements were correct The chi square test, when 
apphed to this result, indicates that the hypothesis that 
the flavor in both samples is the same can be rejected 
Phe chi square value (6.0) is significant at the 5% 
level. Analysis of the preference judgments indicates 
that, though a chfference im sample s could be detected, 
the non-rraciated Wats tet preferred over the 
irradiated sample. The chi square value (1.12) is not 
significant at the 54, level 

Baking test. Ihe baking of sponge cakes was chosen 
is a test procedure because the baking performan e of 


TABLE 5 


Results of baking test on liquid whole egg magma 
irradiated at 300,000 rep 


‘ t Irradiated 


Loaf Volume 


Color: 
ted he te thar ntrol in crumb color 


Texture and Organoleptic Qualities: 
hated and nity 


samples not differentiated 


Phe flavor analysis of these sponge cakes was con 
sidered only as an exploratory experiment and, there 
fore, the cakes were not subjected to a statistically valid 
taste test. However, it was the opinion of a series of in 
experienced tasters (8 laboratory personnel) that any 
ditference between the cakes from the trradiated eves 
and those from the control was slight, and there was ne 
consistency of preference. This comparison was based 
on taste, odor, and texture \s these cakes contained neo 
favoring agent, the comparison was probably more 
critical than would be the case in a consumer acceptance 


test 


CONCLUSIONS 
1. A cathode ray dose of 300,000 rep was necessary 
to destroy some Salmonella species (S. paratyphi and 


S. typhoenurium) when added to whole egg magma to 
provide concentrations of several million per ml 

2. \ cathode ray dose of 125,000 rep destroved S 
senftenberg when present in egg magma at levels of 
several million per mil 

3. The acidification of egg magma to pil 5.5 had little 
effect on the cathode ray dose required for destruction 
of Salmonella 

Sulmonella organisms from a 48-hour culture 
showed slightly vreater resistance to destruction by 
cathode ray irradiation than did organisms from a 24 
hour culture 

5. A noticeable off-flavor is detectable in) scrambled 
egy dishes prepared directly from egg magma irradiated 
at a level of 300,000 rep. Spray-drving of similar 
irradiated eggs minimized differences between irradi 
ated and non-irradiated eggs to a considerable degree 
Phere was no significant preference for scrambled egy 
dishes prepared either from eggs irradiated at 300,000 
rep and spray-dried or eggs spray-dried without 
Irradiation 

6. Sponge cakes made trom egys irradiated at 300,000 
rep were comparable to cakes made trom: non-irradiated 
samples, with respect to volume, texture, and organs 


leptic qualities 
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DESTRUCTION OF SALMONELLA BY CATHODE RAY 


as mixed and 
IRRADIATION 


portion that wa 
mall spray dries 
lechnology at the 
Both control and 
rature of 240° 1 
| (65.6° ©.) 
itertal adherimy to 


ited aniple hetore 
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which 
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irradiated sample 

oso, whether 
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\ () istribution of 
broth. Broth cultures were incubated at 
( H I Most kK. | 
irs ifter W ‘ pt \\ 
\ ] 1) | | Pasteurizat 
treaked o1 Ist! t i i 
le ews r commercial condition to eliminate 
amples. Plat tur xan tv] 
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\s Wa t 1). 
! 1 rot os d Nesearcn ‘ 
i malyses. Irradiation for purposes of drying and flavor testing 
3 240 (1957 
n Salt ‘ 1\ Pathogenrerty 
btamed trom spr 
89 259-265 (195] 
t Research, 3, 
sardine cans (quarter-pound oi) cans) mm quanti 
5] provide i dept ot tha cm 
caled and then trradiate imoving belt, whi 
mder the source of t emanatiol \sou 
Tee G., ano \ pe Giraar, 
a 
ie 
onded whole cada samples. One designed and built in the Department of 
hi tut ecl 
titer thre Con preview ly asett | | vy 
terili metal bler ver was placed on the blendor rradiated evs th a et ter 
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ta sted mixture. Each of 5 tubs perature until the irra te rem 
f any seri ted t i porto i ml 1 the the reirigerat 
] +} fy ere pertormed (2 t 1 bie ‘ 
ter 4 pruls from each tube were trat tle,* mam rt eee powder 
( merit ter the same contaminated rod n rement of t ge po 
t treak plate of bismutl ifite agar / earch, 20, 


FOOD TROHNGO 


bined with LOO ml. of distille vater nereasing this formula 
by 6 vave sufficient liquid eve mix for each test. The blended 
eve mix is measured nu inte glass beaker 
und cooked on a water bath at a temperature of approximately 
4 bk. CW vith constant stirring until it was coagulated 
The time required was approximately 3 were 
cooked m a battery of 6 that enough samples for 2 tests were 
ivailable at each cooking period. The eggs were served to the 
junelpre immediately after beme cooked. Salt was not used 
Raking test. The content i ¥ fresh eggs were mixed in a 
Waring Blendor and divided titer twe portions Half ot the 
blended melange was placed im washed, quarter sardine cans u 
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i wit | thr leptl the can wa lightly 
le than 1 cn it re ir at 300,000 rep with 
the cove tt \it irradiation the tents of the cal ere 
pooled and 1 vered jar til used in the baku test 
it! i ithe Small porge cake ere 
nia tr cate 11 eparate rt of liquid eg bet 
irracdiate and control meredtent sed were 
liquid exg en 
ra ated sucrose 40 gin 
cake flour 40 en 


Letter From Vienna 


Foop AND SCIENTISTS 


Scientific, analytical and food chemists of the three 
~peal nye countries (germany, Switzerland, 
and \ustria held their annual meeting at Innsbruck, 
March 30 te April 1, 1953. More than 550 
chemists attended and heard many imteresting reports 
on various subjects relating to the chemistry of foods 
and related topics. Following are briefs trom: some ot 
more than GO reports presented at the meetings It ts 
heped that they will give an impression at least of the 
nature and scope of the scientific program 

Dr. Brockmann, Gottingen, has isolated quite a num 
her of antibiotics from Streptomyces 
chrysomallus was shown to give the red antibtoti 
Aletinomycin ¢ which is simular to Waksman’s 
nomycin and Dagliesh and Todd's detinomycin B 
Picromyecin, another new antibiotic, was isolated from 
anew cletinomyces not vet identified and Rhodomyerm, 
a reddish substance, was extracted from an letimomyces 
vrowing on soil These substances have strong anti 
biotic properties and are now being tested for clinical 
purposes They have proved to be effective, even 
against cancer, preliminary observations 

Dr. Kratky, Graz, discussed the shape and size ot 
colloid particles; the N-ray small angle method was 
used to obtain the data pres nted 

Isler and K. Doebel, Basel, reported some new 
synthetic methods for the vitamin Ko group. Phe known 
synthesis of vitamin Ky, and of dihydrovitamin-W 
diacetate from 2-methyl-naphthohydraquinone was im 
proved by using beron-tri Huoride-etherate as the con 
densing medium. Synthesis was executed with phytol, 
phytvlacetate, phytyltormiate, phvtvlchlororacetate, phy 
tvlmethyvlether, isophytel synthetic and optically active 

and isophytvlacetate. Synthetic tsophytol gives a vita 
min K, with a racemic phytyl side chain which ts only 
slightly different from the natural vitamin Ky wath: the 


optically active side chain. Both substances prove t 
have the same U\ spectra and the same biological 
activities 

Eugster, Zuri h. has svnthesized several carote 
noids by partial reduction of the acetylene bonds 

bers, Munich, reported his recent imvestigations 
on melanoidins, the reaction products of protems wat! 
carbohydrates. Using the glucose-glyeie standard oi 
enders and Thetis he has sought to svithesize melar 
idin-like substances by high pressure (500 atm.) ; he 
has laid stress on the pli values of the products Un 
fortunately, this promising work has been interrupted 
by the death of his research associate 

\. Lindner, Munich, discussed — the 
aspects of wine analysis and wane judging. le reports 
it to be rather difficult even to bring [European methods 
into conformity; every country prescribes tts own 


international 


analytical mechods in its own terms. Several contet 
ences have been held but to date no final decisions have 
been made. Most difficult of all to bring into contormiuty 
are the dessert wines, owing to the special formulae 
heing used by different countries. [It was contended that 
all of these wines should be classitied in tive categortes 
according to their sugar content 

K. Mohler, Munich, reported his mvestigations on 
the properties of polymer phosphates in animal pro 
teins. The soaking effect was studied by means of esti 
mating sedimentation; it was found that this depends 
very much on the pl value. Metaphosphates im small 
concentrations promote the coagulation of meat) pro 
teins, it was reported 

li mv fellow research workers are interested, [ shall 
he pleased to report again on events im european food 
chemustrs 
Dien. ING. Cerro 
Felix Mottlstra. 50 
Vienna NEN, Austria 
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FOOD TRCHNOLOGY 


Abstracts 


18 preceding technical papers) 


Storage of fresh shrimp in ice 


February 15 


| rimp lose their charac 
nges have been under 
mut 6 days, and it seems 
be at work, causing a 
if bactertol, action 


PACKAGING 


Waterproof corrugated fibreboard containers. 
Il a iry, 19 

retamme a great part of their 

mimersion in water, corrugated fibre 


m “wet-proofed” board represent an 


PHY ICAL RESEARCH 


Radioactive monolayer A new approach to surface research. 
D. E. J hen 134-8 (1953) 
by the method of 
nt ow 
tageed 
vstem 
material 
The exec 
cl the tribution 
ot the 
method localiza 


m the chem. activity 


Photochemistry of protein XVII. Inactivation of enzymes 
with ultraviolet ight and photolysis of the peptide bond 
G me, D.C. ano Levin 

4 


+4 (| 
mactivated by ultra 

OOS and 

the order ‘ se for splitting 
ptide (O.004 or te ) It is 
stulated 1 primary proce of mactivation mvolves 
protenu \ possible reason 


quantum vu Ids and mol 


ed 


True and apparent activation energies of enzymic reactions. 
j f feta, 10, 221-9 (1953) 
equation and the 
\rrhenius cou \ ‘ iry to distinguish 
ens yin ubstrate comples the energy of activa 
of this complex derived comnectinge these 
with the activatron vv observed at any conen 
ubstrate Some activation recorded the litera 
were examd, m the lie equation It was found 
it vith a tew notable . ot the values recorded fort 
«tivation energies « are open to eritiemm 
on the ground rey i combination of the two 
quantities abewve wr y themselves have no phys. signi 


On the mechanism of inhibition of urease 
860-71 C1955 
he imbibition of analogs, sulfamnuce 
vwetamide and thiours " ti The tirst compd. has 
no observable effect second imbhibits it very 
hehtly. Only the mbibitior was strong enough for 
i quant. study The results show this reaction to be instan 


taneous and reversible 
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ne brief preliminary note. Because last month's 


issue Was replete with news of the June Meeting, cer 
tain deletions of material were considered necessary by 
The Printer. Unfortunately, as often happens in cutting 
national budgets or news columns, a quantity ot muse le 
was pared away along with the fat 

Some news items concerning what's astir im Govern 
ment, university, and other imstitutional laboratories 
were also casualties. As this column grows in age and 
dignity, it becomes necessary to accent the serious, 
soften thre approae h. and widen the horizons \s a start 
in this direction, we open with items about two cousinly 


organizations the Canadian and the U.S. Depart 


ments of Agriculture 
oro 


wen nevehbor to the North sends m a series ot tive 
eight-page brochures, some in two colors, explaining the work 
wd facilities of several tield laboratories of Science Service 
Canada Department of Agriculture Interestingly written and 
well-illustrated, the brochures cover the Science Service Labora 
tories at Harrow, Ontario (Plant Diseases, Fruit Insects) 
London, Ontario (Bacteriology, Chemistry, Entomology, Fumi 
gation Studies, Plant Pathology, Plant Physiology); Kentville 
Nova Scotia (Chemistry, Fruit) Insects, Field Crop Insects, 
Plant Diseases); Ste Anne de la Pocatiere Quebec (Plant 
Diseases, Field Crop Insects, Seed Potato Certification Office) ; 
and the Laboratory of Entomology, Chatham, Ontario (Field 
Crop Insect Investigations). Each booklet carries a complete 
listing of the offices and laboratories in the Science Service To 
request this literature, write Dr. Ko W Neatby, Director 
Science Service, Canada Department of Agriculture, Science 


Service Bldg, Carling Avenue, Ottawa 


Our own US. Department of Agriculture ts not tound want 
ing in this month's mail. From the Southern Regional Researce! 
Laboratory, Bureau of Agricultural and Industrial Chemistry 
located at 2100 Robert E. Lee Blvd... New Orleans 19, La., comes 
word of a new preservation-prediction chart for yeast spoilage in 
sweet cucumber pickles, and of two new antioxidants that are 
close to the test-completion stage The veast spoilage chart shows 
the exact proportions of sugar and vinegar that need to be added 
during the manutacture of sweet cucumber pickles so that they 
will keep safely se by processing plants should aid in 
standardizing sweetening formulas, in reducing spoilage, and in 
saving sugal The two new antioxidants, alpha- and beta 
conidendrol — polyphenolic compounds derived from conidendrin, 
i substance occurring im many coniferous woods--have beet 
compared with accepted stabilizers as inhibitors of oxidative 
rancidity in cottonseed and peanut oils, in lard, and in fat 


(Continued on page 24) 
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For Sparkling Fruit Juices... 
clarify with 


Clear, sparkling fruit juices have eye appeal—are the 
ones that customers pick from store shelves. That’s why 
apple juice all over the country is clarified with PECTINOL. 
That’s why more and more grape juice is being given sales 


appeal by PECTINOL treatment. 


PECTINOL is a pectic enzyme, obtained from natural 
materials, and is similar to the enzymes present in fresh 
fruit. PECTINOL hydrolyzes the pectins in fruit, destroys 
their colloidal properties, speeds sedimentation and filtra- 
tion. Most important, the natural rich flavor and aroma 


remain unaffected. 


Whether you are processing grapes, oranges, prunes, 
apples or other fruits, you’ll find PECTINOL a simple, effec- 


tive means of improving product quality. 
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FOOD TECHNOLOGY 


Food Industry Topics 


(Continued from page 22) 


containing candies, as stabilizers of synthetic rubber against 
aging and hardemmg, and as inhibitors of polymerization of 
certam vinyl-type monomer Investigators found that the coni 
dendrols performed as well as or better than a number of 
neluding some marketed at higher prices 
Because of plentiful supply, the 


accepted stabilizer 
than would he the conidenrol 
derivatives would be of interest as potential replacements or 
supplements for stabilizers obtained from coal tar (benzene 


napthalene) these caret However before the Ws 
stage ts reached, toxicity studies now underway at the Wester 


Regional Research Laboratory. USDA. must he completed 


& Olcott, Inc., never addicted to idlen 3 
opens its monthly barrage with a new brochure that 
exudes Galle good taste and charm Containing 12 
pages of tormulas and directions for preparing and 
flavoring salad dressings and sauces, and intended for 
manufacturing and professional use only, the Salad 
Dressing Brochure is divided inte three sections 
French Dressings, Salad Dressings, and Mayonnaise 
ach section opens with a copy of the Federal Standards 
for that particular product. In addition to the formulas 
and directions, special mixing hints have been included. 
and the folder carries a third cut for easy filing and 
reference. This brochure is the fifth in a series of flevor 
folders prepared by D&O) for the convenience of manu 
lacturers, and is available on request. to Dept. SAL, 
Dexlge & Oleott, Ine, 180 Varick St.. New York 14. 
N. 

Not to be outdone, the D&O) Perfume Laboratories 
have come up with a new line of perfume bases designed 
specifically for scenting liquid and powder detergents 
Christened peTeROMES, the new odorants have been 
designed to withstand the uousually high temperatures 
of manufacturing processes and to mask even the 
tenacious odor of the petroleum base most frequently 
used in synthetic detergents. Available in) many dif 
ferent tragrances, peETEROMES should be used in. the 
following proportions liquid, from to ounee per 
gallon; powder, from. per cent to '4 per cent 

Two more quickies from D&O): (1) the 180 Varick 
Street premises, tormerly called the Ciavbar-Varick 
Building, has been officially renamed the Dodge & ©) 
cott Building in time for the company’s 155th anniver 
sarv celebration; (2) De Laire, Ine.. a newlv estab 


lished corporation, opened its New York City office at 
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114 I. 32nd St. The new company replaces the former 
De Laire Division of Dodge & Olcott, Inc.. and the 


former association is now terminated 


Europe s great mternational trade tairs are the subject of al 
illustrated . 
by th iropean Travel Commissior 
Wester 


hessmen with the growing importance of these fairs at which 


2-page booklet now being distributed free of charge 
representative of 21 
ountries. Designed to acquaint U. S. busi 


many millions of dollars worth of orders are placed annually 
the booklet contains de tailed des riptions of 18 of the major 
fairs of 1953. Also included are dates, number and types of 
exhibitors, exhibition facilities, attractions of the cities in whicl 
the fairs are held, and addresses of representatives in North and 
South America. For a free copy write European Travel Com 
mission, News Bureau, 295 Madison Ave.. New York 17, N.Y 


pickled ripe olives (and who isn’t?) may 

ite delicacy on grocery store shelves. Food 
member Prof. Wm. V. Cruess of the Uni 
torma College of Agriculture revealed that a 
ised over olives smoked by a process that | 


(Make mine Manhattan 


tells the story of the mdustrral 
sanitation ser s provided (irkin Institute of Industrial 
Sanitation, 713 Peachtree Street. Atlanta, Ga. Activities of the 
Institute range from periodic inspection auditing the status of 


compliance vith food 


sanitation requirements, to advice on 
plant desien as itfected by sanitary considerations. The 
organization alse can perform micro-analytical services. and 
anset up a sanitation school for persons employed in processing 
or serving foods. The five-point consultative program outlined 
by the Institute entails analysis. 
control, and employee training For further details write IF 
member Keith A. Fitch. executive director at the ahove 


planning. inspection, quality 


address 


Mr. Herman L. Fellton, for the past seven years Orkin Ex 
terminating Company vice president in charge of technical 
operations and also vice president of the Orkin Institute of 
Industrial Sanitation, is no longer with that organization and 
has gone inte b s for himself as a sanitary engineer con 
Peachtree Place, W \tlanta, Ga. Mr. Felltos 


mitation work since 1934 and a member of many track 


sultant at 
active 
and professional orgamizations, will be available for consultation 
fev wud ovdustrial sanitation, insect and rodent control 
msecticides rodenticides, and other sanitary engineering 


cntomological matters 


(a Ky largest packer 

country, announces that a substantial 
interest ! been purchased by J. H. Whitney & 
Co., Ne ‘ 1 private mvestment bankers. According to 
Mr. Georg gger, president of the Morton Co., the invest 
ment hy has m other substantial investments in the food 
held lucding Minute Maid Corporation, and made the 
purch; ‘ on stock because ot the company’s excellent 
pres ‘ mitinuing its expansion and leadership in 
its field products melude Morton's Chicken Pot Pir 


Reef Pr " d Turkey Pot Pie 


Svivamia Division, American Viseose Corporation 
has just published a revision of its “Characteristics and 


(Continued on page 26) 
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FOOD TECHNOLOGY, JUI 1953 


Food Industry Topics 


(Caontu ued Irom page 24) 


st chart which lists all standard types and gauges 
of Sylvama Cellophane, and briefly describes recom 
mended uses for each. Most mnportant change in the 
new chart is the broadening of Sylvania MS-3 for gen 
eral bag use. Beeause of its good moitstureproofness, 
excellent stability, tenacious heat-seal, and outstanding 
performance on logh-speed machines, it 1s now sug 
yested for a wide variety of products from chocolates to 
potato chips. Sylvania MS-2, formerly recommended 
for fabrication of bags with adhesives, is now recom 
mended primarily for direct and twist wraps, used for 
uch items as textile and hard candies 
\mong the non-meistureproof “EP types, the line has 
been extended to melude a spect il type I’-3) for use in 
al climate lhe new leatlet, code dated 2198 1-53 
may be obtained by contacting any Sylvania district 
sales office or writing the Market Development Dept., 
Sylvania Division, American Viscose Corp., 1617 Penn 


vivania Blwd., Vhilad 3, Ya 


vr 


The role of Peracetu cid, a new bactericide-fungicide, im 
modern food plant sanitary practice is the subject of two bulle 
tins available to readers from the Buffalo Electro-Chemical 
Company, Ine., Station B, Buffalo 7, N. Y. Bulletin No. 15, 
Peracetic Acid \ New  Bactericide-Fungicide,” describes 
yeneral and bactericidal properties of peracetic acid, tts use as 
a germicidal wash for fruits and vegetables, for reduction ot 
iruit fly annoyance, equipment sanitizing, enzyme mactivation, 
ind suggested evaluation procedure for peracetic acid washes 
Bulletin No. ISA The Application of Peracetic Acid Germi 
cidal Washe o Mold Control of Tomatoes,” describes con 
trolled piloc scale and commercial scale treatment of tomatoes 
with peracetic acid germicidal washes. Copies of the bulletins 


ire available tree of charge 


Ihe accent in the future will be on making larger 
packages of Ae’cent available to consumers through 
regular chain and grocery outlets. This was announced 
by Aming Products Division of International Minerals 
& Chemical Corp. Chicago, in connection with the 
appomntment of Mr. Thomas W. Leary Jr. as assistant 
to the national retail sales manager for Ae’cent, Mi 
Brooks Taylor. \ccording to the company, consumer 
demand for larger and more economical packages of the 
product has been rising steadily and ts expected to im 
crease even more sharply as a result of research that 
indicates its use in home treezing woproves the flavor, 
color, and acceptability of many foods and also pro 
longs their quality over a longer storage period 

The company also has news of the return of Eddie 
Doucette, 
master chef to his former athihation as food consultant 


entertainer, television culinary artist, and 


for Ae’cent, Ona leave of absence from the tirm during 
the past 14 months, Eddie has been the star of “Tome 
Cooking,” a daily Chicago TV show. The program, a 
when Eddie joined NBG 


climbed to be one ot the two lop rated cooking shows 


neweomer to the telewaves 


in Chicago in a matter of months. In lis future activi 
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ties for A\ec’cent, he will follow the same general pattern 
he employed in achieving television popularity. Through 
a series of public appearances before womens’ organiza 
tions, church groups, associations, ete., throughout Chi 
cago and other parts of the country, he will continue to 
present new and simple ideas in cooking, tailored to the 
budget of the average homemaker, showing his audi 
ences just how much fun cooking can be. Doucette can 
he contacted at the company’s headquarters—20 N 
Wacker Drive, Chicago 6, III 


Many different materials used to combat corrosion m steam 
operated vacuum ejectors are discussed in a tour-page reprint of 
an article released by Croll Reynolds Co Inc., 17 John St., New 
York 38, N. Y. Such ejector materials as hard rubber, Haveg 
Karbate, porcelain, Pyrex, stoneware, bronzes, chrome-plated 
cast iron, Duriron, and Hastelloy alloys A, B, and C are covered 
as well as the company’s experience with such materials as 
illium, tantallum, beryllium copper, and higher stainless steels 
in the metal field, Teflon, Synthane, and other plastic materials, 
plastics which use Fiberglas as a filler, and carbon. Since steam 
operated vacuum ejectors are more vulnerable to corrosion than 
other items of plant equipment, the article is of interest in fields 
where steam-jet equipment has been applied to deaerators, 
evaporators, deodorizers, crystallizers, vacuum retrigerating 
units, ete 


As part of its expanding customer service program, Sea 
plant Chemical Corp., New Bedford, Mass., announces — the 
appointment of Mr. Melvin Mickevic as sales engineer. Mr 
Mickevie was formerly a district representative for J. W. Greer 
Co., with whom he won industrial recognition in the food field 
for a series of papers and talks on crystalline properties and 


physical testing of fats 


Soups on! But with a difference. The California 
soup makers, Andersen's Foods, Inc., Santa Barbara, 
have announced a brand new line of low sodium, low 
calorie canned soups reportedly the very first top 
quality dietetic soups to be marketed by a national food 
processor Three Pea, Potato, and 
Fomato Vegetable—all are prepared original 
Juliette Andersen recipes. special salt: substitute ts 
used to assure top flavor. \ecording to Robert TP. “Pea 
Soup” Andersen, the new dietetic line is proving a 
strong seller, with heavy initial orders and brisk turn 
over, Mr. Andersen pointed out that one reason for the 
wicle acceptance of the dietetn soups Is that they do not 
compete with any other items on the shelf, thus pro 
viding the grocer with new profits where none pre 
viously existed 


\ modern myth has been dispelled by scientists work 
ing in the laboratories of Chas. Pthizer & Co., Inc. In 
the studies, chickens fed rations containing up to 1000 
grams of terramyein and penicillin per ton of feed Raid 
eggs without a detectable trace of the antibiotics. (The 
1000-gram level contrasts with the two to five grams of 


penicillin and up to ten grams of terramycin per ton of 
Therapeutic levels run 


feed when used nutritionally 
up to LOO grams per ton of feed.) The researchers’ re- 
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Merck Vitamin A 


offers distinctive 


advantages in 


Fortifying 
Margarine........ 


Purity of MERCK VITAMIN A is guaranteed 
by more than 100 quality-control tests applied 
to intermediates and the finished product. 


Margarine fortified with Merck VITAMIN A ACETATE is free from 


off-odors or tastes. Continuous supplies of light-colored, stable Merck 
Vitamin A are assured by large plant capacity 

Merck VITAMIN A ACETATE in vegetable oil is offered in batch size 
or bulk containers in a range of potencies. Our experience of two 
decades in the manufacture of vitamins is available to help you in 


the application of Vitamin A to your processes 


Other Merck Products for the Food Industry: 


ASCORBIC ACID THIAMINE FARTARIC ACID 
CITRIC ACID SODIUM CIIRATI SODIUM BENZOATI 
RIBOFLAVIN NIACIN VITAMIN MIXTURES 


MERCK & CO.,INc. 
MERCK Manufacturing Chemists 


RAHWAY, NEW JERSEY 


Research and Production 


for the Nation’s Health 
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Food Industry Topics 


(Continued trom page 26) 


port is a partial answer to the question of whether 
animal products pass on to the consumer antibiotics used 
in feeds for growth stimulation and for therapeutic 
purposes 

\lso from Ptizer comes news of a new experimental 
farm, located near Terre Haute, Ind., which combines 
animal nutrition and veterinary medicine into a single 
research unit \lso on the 7OO-acre tract, are labora 
tories and offices and the Vigo plant where Pfizer manu 
factures its line of agricultural products. In addition to 
tests on feeds containing terramycin, penicillin, and 
other antibiotics, nutritional studies are underway on 
the animal requirements of vitamin FE, vitamin Kk, vita 
min B12, and other vitamins as well as unidentified 
growth factors. Veterinary medical studies include the 
treatment of chickens for air sac infection, mastitis, 
scours in calves and pigs, and the effects of antibiotics 
on the rumen of cows. The farm research team ts 
headed by Herbert (>. Luther, Director of Agricultural 
Development, and Dr. James MeGinnis, noted poultry 
nutritionist 


lwo sales department personnel re-assignments in 
volving IFT members are announced by Mr. B. F 
Bowman, vice president in charge of sales and product 
development, the Huron Milling Co. New York City 
Mr. L.. S. Rolf has been named manager of the com 
pany'’s Mid-West) Division, succeeding Mr. G. H 
Freeman who has been tranferred to New York head 


quarters as director of Sales Specialty Products. Huron 
also sends news that Mr. Jeff Pfaff who formerly 


serviced company accounts in Indiana and = parts of 
Illinois, Kentucky, and Missouri, is now a member of 
the Chicago sales office staff, handling accounts in the 
Chicago- Milwaukee area 


Mr. Chas. P. Claney has been appointed sales repre 
sentative in the Midwest territory for Huron, it was 
also announced by Mr. Bowman. Joiming the staff of 
Huron’s newly appointed Mid-Western Manager, L. S 
Rolf, Mr. Claney will make his headquarters in Omaha, 
Nebraska. According to the company, Mr. Claney’s 
appomtment ts another step im the continuing program 
to provide top-notch sales and service assistance to 
Huron customers in this important area 


Kraft Foods Company, Clicage, also sends in a per 
sonnel note. Mr. Charles W. Kautman, vice president 
and director of research, has been named a director of 
the company \ceording to the company’s president, 
Mr. G. C. Pound, Mr. Kaufman's election as a director 
points up the importanee Kratt places on research 
activities, The new director, an Tl member, has had 
broad experience in research im many branches of the 


28 


food industry, having been associated with General 
boods, the National Canners Assn., the National Fruit 
Products Company, and the wartime (Quartermaster 
Subsistence Research Laboratory prior to his coming 
to Kraft in 1950 


Here's that money your columnist was hopefully looking for 
(and not timding) two columns ago. Triad Laboratories, 530 
34th Street, Union City, N. J., encloses a mint-fresh copper bas 
relief of Abe Lincoln in its mailing citing the virtues of tts 
butter flavor product, Butr-Bak. The product is reported to 
be a concentrated flavor that has captured the true flavor of real 
butter, but is approximately 400 times the strength of butter 
Ihe secret is apparently in the company’s special process for 
isolating the trace quantity of essential oil that gives the unique 
“butter taste.” The isolated ingredient is then incorporated 
into edible oils to make Butr-Bak. According to the manu 
tacturer, addition of a few ounces of the product per 100° Ibs 
of liquid or solid shortening produces a shortening that can be 
promoted to the industrial consumer for the “baked-in-butter” 
taste in his baked goods and to the housewife and restauranteur 
tor similar effects in their home baking and frying. The tirm 
will be happy to forward a4 standard sample of Butr-Bak and the 
current price schedule upon request 


rs 


\ last-minute item from Honeywell, a new [ndus- 
trial Controls Catalog, seemed too good to pass up this 
issue. A highly legible 80 pages plus covers, Catalog 
8305 describes and illustrates the company’s line of 
non-indicating electric, electronic, and pneumatic con 
trollers for temperature, pressure, and humidity; also 
pneumatic and electric valves, switches, and relays 
Specifications, dimension drawings, application data, 
and ordering information are included, The catalog is 
available upon written request to the address given 
(far) above 


Phe Second Edition of the Packaging Institute’s Directory oi 
Contract Packagers and Their Facilities has been published by 
the Packaging Institute, 342 Madison Ave... New York 17, 
N. Y., and is now available for price of $2.00 a copy. The 71 
page book, 8!. x 11 inch size, gives full data about the packaging 
equipment and facilities of 81 Contract Packagers together 
with information about products that will be accepted or re 
fused, and shipping facilities. A feature of this revised Second 
Edition of the Directory is a 15-page index by states which 
enables the reader to locate a possible contract packager with 
proper equipment in a given areca without the necessity of read 
ing the entire volume 


Brown Instruments Division of Minneapolis-Honey 
well Regulator Co., Wayne and Windrim Aves., Phila 
delphia 44, Va., has kept its hand in the descriptive 
technical literature field over the past month with three 
new four-page specification sheets describing and illus 
trating Brown recording potentiometers 
Specification Sheet 160 covers circular chart recorders ; 
Specrication Sheets 164 and 165 cover single and 
multiple record strip chart recorders. Construction and 
engineering details are included. To receive the new 
Honeywell literature, address an imquiry to Station 64 
at the address given above. The company also has 
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If you can make 


your product better 
by removing 


troublesome 


DeeO is now being successfully 
applied in: 
Egg Solids processing 


DeeGee removes GLUCOSE which, in many products, reacts 
with proteins present (Maillard-type reaction), causing loss of 
Canned or Packaged Foods flavor, browning and short shelf life. 


Other suggested uses: 


Bottled Beverages DeeO removes OXYGEN dissolved in liquids or in contact with 
sealed foods preventing oxidation of flavor and color bodies. 


Reactions catalyzed by DeeO (DeeGee): 


DeeO and DeeGee are glucose oxidase-catalase 
6 glucose + oxygen + water Slucose pgluconic acid + hydrogen peroxide 
enzyme systems effectively formulated to re- oxidase 


move either glucose or oxygen from food and : 
; hydrogen peroxide catalase pwoter + oxygen 


NET REACTION: 
glucose + oxygen y gluconic acid 


(The gluconic acid formed is innocuous and actually an effective sequestering agent) 


many industrial products 


OTHER TAKAMINE ENZYMES 
INCLUDE 


Amylases (starch splitting) and Protein- 
ases (protein splitting) for use under TAKAMINE LABORATORY, INC., CLIFTON, NEW JERSEY 


varying conditions of pH and temperature Gentlemen: We are interested in the use of DeeO (DeeGee). 


Write our Technical Service Dept. a 
for further details and samples 

Address — 

City Zone State 
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Food Industry Topics 


(Continued from page 28) 


available the new -Hloneywell Instrumentation Data 
Sheet No. 10.5-4a ade cnibing the new concept of hu 
nudity measurement that makes possible direct humidity 


readings trom remote locations, and a new four-page 


Specification Sheet 1160 describing and illustrating 
Pyr-O-lLane, Pulse Pyr-O-Vane, and Protect-O-Van 
automatic controllers which provide close regulation of 


temperature and are calibrated for use as thermocouple 


or radiation pyrometer 


@ Pascal (left), Piel (right) 
move up to Board of Di- 
rectors, National Starch 


Iwo well-known treures m the starch and adhesive business, 


Mr. Donald D. Paseal and Mr. Herbert ¢ Piel, have been 


elected to newly created vacanet on the board of director of 
National Starch Products, Inc., according to Mr. Frank Green 
wall, president. Mr. Paseal, with the company since 1929 and 
vice president in charge of sales since 1951, is a member of th 


American Chemical Society and the New York Chemists’ Club 
He makes Ins home in Brooklyn, N.Y. Mr. Piel. vice president 
im charge of National's Indianapolis plant, has been with the 
company and its Indianapolis predecessor, Piel Brothers Starch 
Co, for 45 vears. He has been closely identified with ex 
panding uses of starch derivatives. National Starch Products 
Ine., and National Adhesives (a division) is a 38 vear old com 
pany engaged im the production of madustrial adhesives, resins 
and specialty starches. Headquarters are in New York City and 
offices and warehouses are mamtamed im principal cities through 


ent the commetry 


\n important chenncal tor medical research, thymi 
dine, is now being made for the first time in commercial 
quantities by Schwarz Laboratories, Inc., Mt. Vernon, 
N.Y. Until the present, only a fraction of an ounce has 
been tsolated in the laboratories of a few scientists. Lack 
of material has prevented wide study of how the body 
uses thymidine. More extensive studies will now. be 
possible, particularly in the fields of cancer research 
and treatment of human anemtas. The company ts a 
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pioneer in the commercial preparation of cell chemicals 
for research in the medical sciences, and thymidine is 
the one hundred and twenty-first “hard-to-get” bio- 
chemical intermediate it has developed 


\ new idea ina small parts storage cabinet—called the “Little 
Gem” Tiny Parts Cabinet—is now being marketed by Precision 
Equipment Co., 3714 Milwaukee Ave., Chicago 41, IL The all 
steel “Little Gem,” useful in office, plant, or school shop, con 
sists of two I! high drawers in a rugged, one-piece welded 
frame. Dividers provide a total of 24 adjustable compartments 
vithin the two-drawer cabinet, and addition of extra dividers 
makes possible up to 56 compartments per unit. Overall size is 
314” high x 11” deep x 11” wide. The unusual feature of the 
“Little Gem” is its versatility of use—ceither singly, stacked one 
above another in a rugged assembly, or as part of the Precision 
all-steel Standard Parts Cabinets. “Little Gems” come in a 
baked green tintsh and weigh 10 pounds. They are priced at 
$8.90 each, with extra dividers available at 8c each. When sub 
stituted for any two standard drawers in the purchase of a 
Standard Parts Cabinet, the price of each “Little Gem” unit is 
$4.90. Price of the Standard Parts Cabinet regularly equipped 
is $29.94. For further information and literature, write Pre 
cision Equipment Company at the above address 


\lthough some of the fairs listed in the above bro 
chure are already past history, here’s news of a related 
event that must certainly be classified as “advance 

Don't make any plans for June, 1954, other than a trip 
to sunshiny Spain in connection with the International 
Congress for Agricultural Industries to be held in 
Madrid. Further details will be published manana 


The food, beverage, and canning industries, faced with the 
problem of overcoming the browning reaction and oxidative 
problems, will be interested in the availability of the enzyme 
system glucose oxidase and catalase—in an all-soluble, pow 
dered torm. The new solid product, announced by Takamine 
Laboratory, Ine., Clifton, N. J., and marketed under the trade 
names “DeeQO” and “DeeGee,” supplements the more dilute, 
stable liquid product which Takamine placed on the market last 
year. Since these enzymes utilize both glucose and oxygen in 
the reaction which they catalyze, they may be used to remove 
either glucose or oxygen from products, provided sufficient quan 


tities of oxygen or glucose, respectively, are present to balances 
the equation. Both the liquid and solid formulations, for which 
patents are pending, are stable at room temperature and with 


out packaging under an mert gas 


Canners and producers of frozen food products will 
he interested in a potato-peeling machine developed by 
the Pfaudler Co., Rochester, N. Y. The spuds are 
steam-treated under pressure in a stainless steel con- 
tainer and then lose their skins after a run over rubber 
coated rollers 

or = 


(one of the most useful gifts to 1953's brides is a can 
opener, states \merican Can Company, which estimates 
that 788 cans of food and non-food products are used 
by the average U.S. family each year. The company 
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Saturated high purity brine 
piped anywhere 
in your plant! 


The Morton Brinemaker delivers 
up to 800 gals. of clear, fully satur- 
ated brine an hour, using the type 


of salt that is most economical or 


best suited for each plant. Saves 


labor and time—the brine can be 


pumped under pressure from 


ground floor to upper levels, or 


anywhere in your plant! 
Morton has a salt to meet the 


requirements of your particular op- 


eration, now available from 9 


strategically located plants. These 


specialized canning salts include 
Morton 999, a high purity. salt; 
Morton H. G. Granulated, a screened 
high grade evaporated salt of con- 


‘ trolled purity, quality and uniform- 
Iter 

Bulk Salte itv: Morton K. D. Granulated, a 
For precision salring by the economical 

bulk method. Designed for either plant superior quality of evaporated salt; 
blended mixtures or quick-dissolving and Morton Rock Salt. A Morton 
Morton Salt. Buying salt in bags and I lad 
dispensing accurately metered amounts Consulting Engineer will be glac 


into each can saves real money to recommend the salt best 
suited for your needs. 
Salt Tablet Depositor PRIN NY HOUR 
Deposits one tablet in each can at high 
peeds with never-fail accuracy. The tal 


lepositor enable the canner to yet 


the act amount of salt, or other mad 


to-order mixture nto each and every 


— available when you want it! 


I would like information on : 

Morton ( anning Salt The Brinemaker 

MORTON SALT COMPANY The Bulk Sale The Salt Tablet Depositon 3 
Industrial Division Name: ond Tide 

Dept. CS-4, 120 S. LaSalle St. Firt : 
Chicago 3, Illinois Add ° 

Cir Zor ta 
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Calcium Phytic 40% 


LECITHIN ZEST 


EMULSIFIER AND STABILIZER FLAVOR ENHANCER 


| Other quality food products made by Staley 
from corn and soybeans include 


Corn Syrup: ‘‘Sweetose” Food Starches 
Intermediate Conversion Soy Flours & Grits 
Regular Vegetable % 


Write for technical data and prices 

on those Staley Products today. 
A. E. STALEY MFG. 

Industrial Division Dept. FT-1, Decatur, Ill 
Please send me data and prices on following products: 
A. E. Staley Mfg. Co. ; 
DECATUR, ILL. i Name i 
Firm Position | 
Address : | 
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ascribes the more than 500 per cent merease in tse ol 
canned products since to the convenience, quality, 
and economy of such products In contrast with vrand 
ina, Whe spent nearly half her married life in the kitchen, 
today’s housewife averages only two hours daily im such 
activities and produces comparable results (grandma, 
please ) 


Mir. ¢ \. bubby) 
Wood, [TFT meniber, was 
recently elected vice presi 
dent im charge ot sales tor 
the Wm. J. Stange Com 
pany, according to Mr. Win 
Durling, president. Mr 
Wood, who has been assoc 
ated with the food process 
ing industry for 25  vears, 
had been company — sales 
manager since 1950, and 
prior to that, manager ol 
the Stange Manufacturing 
Branch im Oakland, Cali 


fornia He is also vice 
Cc. A. Wood 


Vice-Pres. for Wm. J. Stange Co pre sident of the Canadian 


subsidiary, Stange-lember 
ton, Toronto. In assuming his new duties, M1 
Wood will be responsible for sales of all products manu 
factured by Stange, including ©.) S. (Cream of Spice) 
Seasonings, Peacock Brand Certified Food Color, and 


N. Gi Antioxidant 


Dynel Windsor Felt, a new type of che. cally resistant, Aber 
honded filter fabric, has just been introduced by the American 
Felt Company. The new Dynel material, constructed with mult 
ply carded construction for a highly uniform fiber distribution 
was developed as a superior tilter mat for use in filter press o1 
vacuum filter applications for highly efficient cake formation or 
clarity of filtrate. Typical filtration uses are tor dyestuftf manu 
facture, clarifying of electroplating solutions, production ot 
yeast. chemicals, and food products. The new material ts the 
latest addition to the range ot tiber bonded Windsor Felts which 
were pioneered 37 by the American Felt) Company 
company's Engineerme and Research Division and sales repre 
sentatives are prepared to work closely with potential users of 
the new filter fabric te determine suitability for speertie filtra 
tion problems. For available data as to chemieal and phy-teal 
properties of Dynel Filter Felt, write American Felt Company 
Engineering and Research Division, Glenville, Connecticut 


At the recent meeting of the Millers’ National Federation im 
Chicago, Mr. Wm. J. Orchard, president of Wallace & Tiernat 
Process Company, Belleville, N. J., announced the development 
of a continuous bread dough making process called the “John ¢ 
Baker Do-Maker Process.” lhe process, developed by Dr 
John C. Baker, director of research for Wallace & Tiernan In 
dustries, and the company's techmiecal staff, has passed the pilot 
stave and will be installed in six) unnamed bakeries on th 
Eastern seaboard this summer iter satistactory plant scal 


commercial operation, the proc will be made available to th 
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baking industry. The unit now mstalled at company headquar 
producing OOF one pound loaves of bread per 


| 
il bread formulae, and occupies 100 


Is capable 


square feet of flo space New techniques noted are pre 


fermentation incorporation with tl 


hortening and 


other myrecent oxidizing agents are ted a 
liquid Ingredients pass through feeding devices mto prema 
chamber, and after thorough mixing the product is metered t 
the developer from which it passes to the divider and into the 
pans, accurately controlled, exact in weight, and untouched by 
human hands. From the tlour feeders to the conventional 

proal box requires trom two to three minutes The process 

portedly eliminates the use of conventional mixers, dividers 
rounders, moulders 
mentation rooms. Also eliminated are dusting flour, divider oil 


overhead prooters dough troughs, and tet 


and trough grease. A fully automatic bakery may now be oper 
ated from a central control panel. All ingredients used are pet 
missible under the ‘ ti ls ot Identity of Bread and 
will require no turther hei pproval of Federal Agencies 


according to the company 


as ed litthe news digest published by the Fatty Acid 
Division of the Association of American Soap & Gilyeerin 
Producers, Ine., 295 Madison Ave w York 17, N. 
presents news shorts of imterest regard 
products, product apphleations, chemistry 
items covered are “concurrent production of tatty alcohols 


sodium cyanate “odorless, stable and digestible 


“air entrammg agents m conerete construction 


ing with pelargonate ‘catalysis of unsaturated 


nutritive value of elycerides,.” and a new “oxidation mbhibitor’ 


Continuing the expansion of its plant facilities, The 
Givaudan Corporation has opened two additional floors 
to a new building which was erected in 1951.) In an 
nouncing the addition to the plant, Mr. bk. R. Durrer 
president, stated that the new facilities— including plant 
executive offices, engineering department offices, and 
research laboratories greatly improve the operation ot 
the factory and facilitate the services which the Gavau 
dan organization is giving to its customers. Largest ot 
the ten laboratories is the one used exclusively in the 
\nalytical Department. The modern tacilities im this 
laboratory are devoted to maimtaming a chenneal con 
trol of all material entering and leaving the tactory. All 
finished products are subjected not only to olfactory 
examination but also to chenncal analy which guar 
antees products of unitorn chenneal and olfactory 
quality \lso included in the expanded facihities are 
several laboratories devoted to scientific research; a 
laboratory used exclusively tor bactertological research 
and sales service problems of a biological nature; a new 
staff library contamimy several thousand screntitn 
volumes, journals, trade papers, a patent file, and a 
nucrotilm reader: and a large stock room 

Cavaudan also announces publication of three new 
technical bulletins. Techmical Bulletin 53-1, “rLAVors 
FOR DRINKS,” contains seven pages of useful intorma 
tion for the manufacturer of favored drinks, and recom 
mends formulations for the preparation of syrups, com 
plete flavor bases, and drink concentrates (or nectars ) 
With the formulas given tor complete beverage bases, 
bottler’s recommendations for use are also imdicated 


Bulletin 53 “PLAVORS FOR ICE CREAM,” (four pages ) 


(Continued ot 
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How CELITE filtration 


produces sparkling-clear syrups 


You can secure syrups with high brilliancy and 
sparkling clarity, because Celite* Filtration re- 
moves a// suspended impurities. Even highly 
viscous liquids may be filtered with exceptional 
efficiency. The result is a product with more eye 
appeal... more “buy” appeal ... and frequently 
a product made at lower cost. 

Celite aids almost every step of your clarifica- 
tion processes. It cuts down the need for reproc- 
essing, helps decolorizing, minimizes inversion 
losses. If you employ char filters, Celite reduces 
the load on this equipment. Where vegetable 
carbon is used, Celite assures complete removal 
after treatment. 

Longer filtration cycles at fast flow rates are 
possible with Celite. Downtime is less frequent, 
filters may be cleaned more quickly, and your 
filter cloths have longer life. 


MAWVILLE 


Johns-Manville CELITE 


All these advantages result from the inherent 
properties of Celite itself. Carefully processed 
from the purest deposits of diatomaceous earth, 
Celite is a lightweight, porous powder. It is 
chemically inert, insoluble, and specially treated 
so that it imparts no foreign flavor to organic 
products. 


Celite has long been used to improve product 
quality and speed the processing of sugar, fruits and 
juices, beer and wine, many other beverages and 
foods. It will pay you to investigate 
the many advantages of Celite Fil- 
tration for your own products. A 
Celite Ficld Engineer will gladly 
consult with you. For his services— 
at no obligation to you—simply 
write Johns-Manville, Bux 60, New 
York 16, N. Y. In Canada, 199 Bay 


Toronto 1, Ontario. 


FILTER AND 
PRESSING AIDS 
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A substance offinity for 
‘water, with stabilizing action on 
the water content of an article. 


Example: G LYC E R | N E I 


When product moisture content must be kept 
constant in spite of fluctuations in humidity, 
leading manufacturers of foods, drugs and 
cosmetics rely on U.S.P Glycerine. For many 
years Glycerine has been the humectant in 
such famous products as Chase “Pep-R-Mints” 
and Pine Brothers Cough Drops. 

If you’re developing a new product that 
will contain a humectant, be sure to check 


Glycerine. 


‘Cereal Bar’ 


For example, the U.S. Army Quartermaster 
Corps recently developed a compressed, pre- 
mixed cereal for ration kits and survival ra- 
tions. They chose U.S.P Glycerine as the edi- 
ble binder because it enhances sweetening, 
while restraining stickiness, spoilage, and 
mold growth, and—most important of all— 


because it is non-toxic. 


Balance of Properties 


You can see that humectant action is only a 
small part of the Glycerine story. Versatile 
Glycerine can also serve as— 


emollient lubricant 

solvent demulcent 

plasticizer suspending agent 
sweetener chemical intermediate 


Booklets on the application of Glycerine in the 
food, drug and cosmetic, protective coatings, and 
textile fields are available. For your copy, write 
Glycerine Producers’ Association, 295 Madison 


Avenue, New York 17, N. Y. 


Food Industry Topics 


(Continued trom page 34) 


suggests various formulations for use in preparing 
ice cream flavors and also gives formulae for four 
basic solutions used in preparing the suggested finished 
wwe cream flavors. Bulletin 53-3, “PLAVORS FOR CON 
FECTIONS,”” presents four pages of basic information on 
candy making, and lists specitic flavors recommended 
for use in three types of confections, namely: Hard 
Candies ; Covered Fondants, Cream Centers and Fudge ; 
and Pectin Jellies and Other Gum Candies. Concentra 
tions and other production data are included. These 
technical bulletins are available upon request to Givau 
dan Flavors, Ine., 330 W. 42nd St., New York 36, 
N.Y 


Fritzsche Brothers, Inc., New York City, 82-year 
old essential oil and chemical firm, has announced the 
election of Mr. Frederick H. Leonhardt, former presi 
dent, to the newly created office of chairman of the 
board. Mr. Leonhardt, in his sixtieth vear of service 
with the company, has been president since 1934 and 
has led the firm through its period of greatest expan 
sion, Succeeding to the presidency is Mr. John H 
Montgomery, first vice president, who has been with 
the company since 1925 and has for many years worked 
closely with Mr. Leonhardt in the execution of his 
policies. Other officers elected include: Mr. H. Paul 
Wesemann, first vice president; Mr. John L. Cassullo, 
treasurer; Mr. D. A. Neary, secretary; Mr. Ernest S 
(suenther, second vice president; Mr. Fred H. Leon- 
hardt, Jr., third vice president; Mr. Joseph A. Huisk- 
ing, fourth vice president ; Mr. Gs. A. Wohilfort, assistant 
treasurer; Mr. Arthur Hlemminger, assistant secretary ; 
and Mr. Ellis Merkl, comptroller 


Nine new organic chemicals, including 1-Phenyldo 
decane, have just been added to the list of more than 
3,500 organic chemicals offered by Distillation Products 
Industries, Eastman Organic Chemicals Dept., Roches 
ter 3, N.Y. 1-Phenyldodecane, the company feels, may 
possibly become the point of departure for an idea of 
which it is said later, “Why didn't | think of that?” Its 
structure-—a hammer with a benzene ring tor a head 
and a saturated C,, handle— appears to offer interesting 
possibilities, states the company. Vhysically, the chemi 
cal is a slightly viscous liquid that melts at minus 5° t 
minus 3° C., and boils at 179° to 180°C. when pres- 
sure is reduced to 13 mm. Hy. Density runs about 0.86 
The company is prepared to meet requests for small 
quantities of the chemical at present, and will be happy 
to consider requests for larger-than-laboratory quanti 
ties, Following is a complete list of the new chemicals 
ottered by Eastman: a Chloro-N-ethylacetanilide ; De 
hydrocholic Acid; Di-n-butyl Fumarate ; Di-iso-buty! 
Fumarate;  Di-iso-butvl Phthalate; a,a’-Dichloro-p 
xylene; Isonicotime Menthol (Synthetic) ; and 
1-Phenyldodecane. 

astman also announces the first supplement to the 
current published list ( No. 38) of its organic chemicals 
Phe supplement lists 40 additions to the catalog, show 
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he chemical, its melting or boiling 


point, structural formula, molecular weight, and price 


according to quantity It also includes removals and 


price hanges Write to the above address 


Biv domes at Florasvnth Laboratories. Inc.. bot) 
plant-wise ind product-wise From Myr William 
Lakritz, company president, comes word of plans for 
substantial enlargement of the firm’s Eastern plant and 
facilities. The new home of the Florasvnth New York 
plant will be the tremendous former Borden Company 
Innlding and grounds at Van Nest Ave... New York 
City. in the upper section of the Bronx. The acquisition 

lorasvnth operations an additional area of 
7OO00 square feet of production, shipping, office 


facilities under the most modern conditions. Included 


n the new three-st muilding will be large new. re 
searc] ind devel wnt laboratories lor the present, 


until necessary installations are completed, and in order 
to continue its uninterrupted services and supply to its 


customers, the compat will maintain production facil 


thes at both the new plant and the present plant, located 
it 1513-1533 Olmstead Ave... New York Cts \ccord 
ing to the chedule outhned ly Myr Lakritz, the execu 
tive and Greneral offices will be moved into the new 
quart h) lune 1953, and heavy and complete pro 
duction will begin the « irly part of }O54 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
lulv 14-2 Sixt ternation Congress on Radiobiology 
luly 20-24 Conferen n Microbiological Deterioratior 
Gordon Kesearch Conference (American As 
ociation for the Advancement of Science 
New Hampton School, New Hampton, New 
H itl ( 
] 27 Conference on Statistics in Chemistry. Gordo 
i ( onterence ( American \ssociatior 
t \dvancement of Sctence) New Hamp 
Hampton, New Hampshire 
\u t ( nierernee Food and) Nutrition Gordon 
Resear Conference (American Association 
\dvancement of Science) Colby Juni 
College. New London, New 
pt \y | titut Bi 
\ M; 
1] () j twe tourtl 
( il Sow 
sa Caliternia 
j \; } ¢ Packa 
Inatitute. New Vorte Cit 
June 27 to Fourteenth Annual Meeting of the Institute 
July 1, 1954 of Food Technologists, Los Angeles, California 
(Informatior neerning futur tes of national and international! 
meetings, conventions and exhibit f terest to food technologists should 
he sent to t toria fice 


extend SHELF LIFE! 
retard RANCIDITY! 


eee on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 


baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research—Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy /. this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! 

Write to Technical Director, Diamond Crystal 
salt Co.. St. Clair. Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 
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Food Industry Topics 
(Continued from page 37) 


In the product field, Florasynth announces that two 
and-one-half years of research work has culminated in 
development of a new line of entrapped powdered 
flavors for food processors, tor general use in dry mixes 
such as gelatine desserts, puddings, cake mixes, dry 
spice mixes, and other products of that type These 
new entrapped flavors in which the flavoring material 
is entrapped ina combination vegetable gum and poly 
hydric acid —are manufactured in all flavors, including 
pices, and are designed to (1) prevent oxidation, 
evaporation, and any other chenneal reactions that ean 
take place between the other materials of the mix and 
the flavoring material, (2) give a substantially higher 
sheli lite than the normal liquids confer, (3) provide a 
higher degree of dispersibility within the mix, (4) be 
instantly dispersible in cold water, thus releasing the 
Haver for immediate use in various products in dry 
nuxes where moisture is added to make up the finished 
product. \ceording to the company, recently completed 
shelf-lite studies show remarkable results as compared 
to flavoring material in dry mixes that is added in 
liquid = form \nother unusual qualification of the 
product, savs the company, is that 1t can be manufac 
tured at approximately the same cost as the presently 
used liquid flavoring material. Furthermore, the mesh 
of the product ean be controlled, thereby preventing 
siting for general dry mix use. Samples are available 


(Continued on page 39) 


Rancidity needn't spoil 


Tenox 


EASTMAN 
FOOD-GRADE 
ANTIOXIDANTS 


For complete information 
about the effectiveness 
of Tenox in 

combating rancidity in 
nuts, write to 


EASTMAN CHEMICAL PRODUCTS, INC. 
4 he a/s Di sion 
KINGSPORT, TENNESSEE 
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LABORATORY SERVICES 


Project research and consultation in 
Biochemistry, Chemistry and Bacteriology 
Vitamin Assays 
Amino acid assays and biological evaluation 

of proteins 
Food chemistry and microbiology 
Proximate analyses and mineral determinations 
Sodium determinations 
Specific Immune Sera — Meat Identification 
Other biological, chemical, and 
microbiological services 


Vrite for price schedule 
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RESEARCH FOUNDATION 
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1 ft : 1. we can apply the rules to all sort 
upon request. If there are special {Practical problems and know A NEW FOOD PLANT 
il | i ty] ma 
pre blenis Wve Ived 1! i particulas terials Pointine t that the low ten Have you a food product—new or old— 
1 pes requiring more preduction, distribution 
airy mXx, the product cal tailored erature field Vital t producer or marketing facilities? 
to fit various probler is in the mad ! itise to pro sed at low tempera We have a client with a modern food 
vidual manufacturer's operation refrigerated storage, truck rail 
Xpre ‘ 1 hope that the progran vil loading docks, etc where additional 
continue and branch into new. tele H products can be economically handled. 
| pr take notice! Hates SELVES plete production, marketing, etc., by 
tical freezi mt tempera our client. Located in Chicago 7 
’ Phe technique has tures are very good ill communications confidential. 
wen dey I by physicist Dr. Carl Ber ss = BACHRODT, NEWELL, 
r thr ng exXperu duet O'KANE & GANO 
er « tract with the S Air Force \nd so until the next tink 75 E. Wacker Drive, Chicago 1, I. 
it tl Cor il | ( 
) St.. Das 
Recolt tedly ha 
1 i] it ita md cor 
mercial ! t on 
to Dr. Berger, t LABORATORIES, INC. 
type i eit r not Founded 1922 
eta i t P Philip 8. Howk, Ph.D., President 
' Bernard L. Oser, Ph.D., Director 
i vif 
ta SERVICES TO THE FOOD INDUSTRIES Research Analyses * Consultation 
\ 1 i} 
roduci lifferer nsultation on Food Ff ern 
pro ' _ on materia @ Analyses of food materials and product | ORGANOLEPTIC 
hoth externally and mternalls \ccordimg plant ce mn, xomination and } 
to Dr, Be ntr PANEL TESTING 
| ‘ testin y and nsultation on govern 
ce Dy crysta crraze Biological, Nutritional, Toxicological Studies 
orange juice is “pretty well licked Founded 18¢ for the Food, Drug and Allied Industries 
ve get a set of general rules,” he cor 48-14 33rd Street, Long Island City 1, N.Y. 
wat tre it certan 
emperatures and what crystalline are 230 Washington St., Mount Vernon, N. Y 


Effective August 13, the government order set- 

other Natural Extractives is a t 
true walnut with delicious ting new standards for leading varieties of bread : 
walnut flavor. NO and rolls, permits the use of Brewers’ Dried 

Yeast in quantity of 2 parts for each 100 parts 

ce cream made with our 

Black Walnut Wonex of flour without being declared on the label 


Now all five classifications of bread may b« 
improved by the valuable addition of 
Brewer's Dried Yeast.* 


can be labeled “Black 
Walnut Ice Cream.” 


Only 1'/2 ounces are 
required to ten-gallon mix. 
making it very economical 


at $16.00 per gallon. *The inactive dried yeast improves 4 it 
Companion product: flavor and keeping qualities, ; 
MAPLE WONEX — use four supplements wheat protein with i; 
ounces of ten-gallon mix important amino acids, and adds | 
~only $8.00 per gallon. substantial amounts of natural ie, 
Ask for samples. Vitamin B Complex ‘ 
We will be glad to Uy 
send you a copy of 7 
the Federal Register 
which gives complete i 


{etails on this new 
order. Write 


BREWERS’ YEAST COUNCIL 
F 314 N. Broadway, St. Lewis 2, Me. 


Brewers | 
Oried Yeast 


4001 Goodwin Ave. » Los Angeles 39, Calif 
BRANCHES IN PRINCIPAL CITIES 
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EMPLOYMENT NOTICES 


AVAILABLE: Food Chemist and Tech 
nologist. Experience in Quality Control 
and Product Development. Would prefer 
management with vision. Will relocate. 
REPLY BOX 276, Institute of Food 
Technologists, 176 W. Adams St., Chi 
cago 3, Illinois. 


ASSOCIATE WANTED: Food Technol- 
ogist partner to help develop laboratory 
in fastest growing section of U. S. Flor- 
ida offers ideal living conditions and won- 
derful climate. Inquiries invited. RE- 
PLY BOX 280, Institute of Food Tech 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


WANTED: Immediate openings for 
Technical Service representatives with 
several years’ experience in the food proc 
essing field. Applicants must possess ex- 
cellent personality and ability to compose 
technical bulletins, reports and corre 
spondence. Assignments include travel 
necessary for customer contact. Graduate 
degree in chemistry or chemical engineer 
ing desirable, but not essential. Metro 
politan New York location. Submit full 
data on qualifications and salary range 
desired. REPLY BOX 279, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIl. 


AVAILABLE: Flavor Chemist, B.S., 
Ph.C., extensive experience research, 
product development and quality control 
of ice cream and beverage flavors. De 
sire position in similar line. REPLY 
BOX 277, Institute of Food Technolo 
gists, 176 W. Adams St., Chicago 3, III. 


WANTED: Technical Sales Director 
Food Technologist, male, thirty or over. 
| Start at top in executive staff position. 
4 Company has been leader in the industry 


- for seventy years. Salary open. REPLY 
vy BOX 278, Institute of Food Technolo- 
; LOLLY-POP manufacturers gists, 176 W. Adams St., Chicago 3, Ill. 


‘at 


can no more afford to skimp 


Food Development Laborators 
8S. W. ARENSON, DIRECTOR 


on flavor quality 


7 than can the makers of Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
higher priced confectionery specialties, feyine. 
spray drying equipment. Chemical 
for candy regardless of type — and physical testing facilities. 
Baltimore 17, Md. New York, N. Y. 


from FLAVOR.... 


from such extra good flavors FOSTER D. SNELL, INC. 


as those supplied by FRITZSCHE ... RESEARCH CHEMISTS AND 
A FIRST NAME IN FLAVORS SINCE 1871. ENGINEERS 


Sensory Panel Technic, Formulation 
and Stability; Protective Packaging 
Inquiries invited on food research 


Write us for Catalog B problems 


Official Laboratory Association of 
4 
~ 


Food Distributors, Inc 
tJ edient & New tudie 


29 West 15th Street New York 11, N. Y. 
WA 800 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. ANIMAL TESTS 


BRANCH OFFICES avd “STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, * 
Obie, Cleveland, Obie, Los Angeles, Califorma, Philadelphia, Pennsylvania, San Francisco, California, Bacteriologists LaWall & Harrisson 
Lows, Missouri, “Toronto, Canada and *Mexico, D. F, PACTORY: Clifton, N. J. Chemists Div. 1921 Walnut St., Philadsiphia 3, Pa 
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each Flavor came to the Western World 
When St. Augustine was a baby; 
Norda Peach builds nice, paying business: 


You can prove that’s a fact, not a maybe. 


Norda Pea h Flavor is popular. 

People like it because it has the real taste of real peac h. 

It has the true pea h tart sweetness. It has the rich taste of 
pea hes freshly pe ked and plump with goodness. 


Both Norda Genuine and fine Imitation Peach Flavors 
can be most useful and profitable to you. Use them for 
superior results. They are concentrated; they go farther; 
they will cut your costs and keep up the quality that 


keeps building good business. 


Send for samples of Norda Peach. That's the best way 


to convince yourself, 
Use “A Favorite to Flavor It” ESSENTIAL OIL AND CHEMICAL COMPANY, INC, 


_A Norda Flavor 601 West 26th Street, New York 1, N. Y. 
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Frozen foods with 


C6 Meats 


Housewives use Ac’cent at home, in 
cooking and at the table. They know what 
this wonder-working protein derivative 
does... and they naturally go for 

frozen meats that are Ac’cent-processed. 


natural flavor longer 


keeps customers 
coming back for more! 


Test after test proves that the addition of 
Ac’cent (pure monosodium glutamate) to frozen food 
is one of the most profitable forward-steps that can 
be taken by the Frozen Food Industry. 

Ac’cent retards the processes that cause loss of 
flavor, color, texture and moistness. Result: wide- 
spread product-acceptance, widespread product- 
leadership. 


yTAMATE tional Minerals & Chemical Corporation, 20 N 


ol 
PURE Wacker 


, ‘Find 
consun 
product 
ful! W 


Seafood 


For fully rounded flavor, appetizing 
color, texture, and “‘just-caught goodness,”’ 
there's nothing to equal seafood 
processed with Ac‘cent. 


Poultry 


How wonderful can frozen poultry be? 
The answer for vou: process with Ac’cent 
for profit and for greater product demand. 


Vegetables 


Add Ac’cent before packaging, and 

your customers get garden-fresh flavor 
the likes of which they've never tasted in 
frozen foods. And every vegetable 

looks as delicious as it fastes. 


NOTE: Full technical report pub- 
lished in November 1952 FOOD 
TECHNOLOGY Magazine ‘‘The Use 
of Monosodium Glutamate in Frozen 
Foods” by Carl B. Norton, Donald 
K. Tressler, and Lillian D. Farkas. 


=> 


out how Ac'cent can help you build 


ler acceptance and repeat sales for your 
by keeping foods “young” and flavor- 
rite Amino Products Division, Interna- 


Drive, Chicago 6, Illinois \ 


...makes good food taste better! 


\ 
\\ 
Accent, : 


